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MO NV the ſeveral Branches 
of the Mathematics taught 
"me, that of Menſuration * 
very often occurred; when find- 
Mp none 


ly fully to oe tf the Title, but 2 
an Bum Hgion to the 1 Branches of ihe 


ca - +: 
pre, to Be A 
with Addition, Subtraction, Multiphcation,- 


Diviſion, and Reduction in whole Num 
or Integers] 
prebend with Eaſe, all 


that this Book contains. 
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or to a Treatiſe now in the Preſs, intitled The 
Compendious Aſtronomer, written by my Friend 
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Aan Introduttion I have given the Doltnine 
V Decimal Arithmetic, wherein I have not only 
Hanuled the Rules commonly given in the Books of 
treated of the 


Numbers) 4 Thing /o uſeful in rene, that 


BY I wonder ſo many Books on that Subjeft have been 


wrote without confidering them : For it very of. 


ten happens, that the — of Superficies and 


Solids evill not be either 3, 6, or 9 Inches (whoſe 


Decimals are Terminate) which are generally the 


Inches annexed to Feet in the Examples giver in 


"the Books of Meaſuring, e 2 * is to be 


wrought by Decimals. 
I , 6 purpoſely omitted the Dofirine of Com- 


* pound Repetends, they ſeldom e. 5 in com- 


man Menſuration ; but theſet tube are to 
_ known more of that Subje, I refer them to the 
late ingenious My Cun's Treati of Fractions, 


and Acquaintance My C. Brent, where the tubole 


ua of Decimals is amply explained and De- 


nonſtrated. 


* To this 7166 5447 be Fic of the 


Square and Cube Root, with the\Explanation of 
"the common Chratters (or Signs) uſed in Mathe- 
_ - matical Books, to ſhorten the Wort. 
In the Firſt Partof the Meaſuring I * 
treated of the Menſuration of all Superficial Fi- 


gures, * 4 — Line and à Circle are 
concerned 5 
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; and berein I have oljerved the follow- 


4 Top 
— | Order :- 
| irſt, To give fuch Defnitions as are neceſſary” 1 
to conceive the Form-of plain Figures. * 
- Secondly, Three Geometrical Problems: = 
Thirdly, From wo Dn to deduce the” 1 
Adbafierement: F fuch Sort of Figures, as m i 
| commonly occur to the ſever Sorts 0 Artificers © 
concerned in rr nee * have ſhewn” 
bow to operate by Duodecimals (commonly called 
Croſs Multiplication) in à more ca Manner © 
than any yet publiſhed. And have wrought moſt - 
of ibe Examples, both by Duodecimals and De- 
cimals, tobereby the Methids may be compared. 
Aud „ Tien ries Rates ou Mgr” . 
Examples cobereby. am other Right-lined Figure” 7 
may be meaſured 5” and the Circle I bave treat 
of in a different (though I believe more eafy}* ĩð 
Manner than” is to be met with in any other IM 
practical — and the ſeveral Rules for the 
— oments of a Circle and other Things 
to 4 Circle, I have illuſtrated by @&* + 


— of eaſy, uſe ul, and ts. 


wry he 8924 Part of the Meaſuring I have” 
fully treated of the Meaſurement of ſuch Solid Fi- 
gures, as art bounded by Right-lined and Circular 
Superficies ;- and herein I have alſo orſeroed abet 
following Order: 
Firſt, To give ſuch Definitions as n, 
to conceive the Form m Solid Figures, 
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 . . Secondly, 20 few the common Methods uſed 
3 in the harms of the ſeveral Sorts of Timber, 
mib their Errours, and alſo: how Timber may be 
expeditiouſly meaſured without any ſenfible Loſs. 
And Thirdly, How 10 "fad 1 the Solidities and 
- Superficies of various Solids, ſuch as often orcur 
to Workmen in the ordinary Courſe of their Bail. 
neſs, which I have „ 
Per ſuited to the ſeveral Rules and Caſes.” - 
To which I haue added an Ap; do, een 
is pr the Mea ſurement of the 
and the Solids rarer by — Roca * | 
Aus; all which is ſufficiently explained by De 
nitions, and Examples. And here the 
Bufmeſs of meaſuring the and Solid 
Contents of Groin Arches is.,perfermed, which 


3 i made clear and eaſy by proper Rules and Fa- 
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Examples : z together with the et s : 
Superficial and Solid Contents of the Regu- 
bir Solids, with proper Tables to facilitate cal Y 


= '. . #herr Operations: And a Table of the S 


© "Gravity of Metals and Other Bodies with 172 
Wes. Aſa Decimal Tables of: Coin, Weights, 


M leaſures, and Time, with Deir Confrudtio 


and Des. 4 TW : | 
The whole is illuſtrated with Variety of uſe fa 
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es ta exerriſe the foregoing Propofitions, and alſo 

adapted to ſuch Uſes as often occur in Life. To. 
gether: ib three Copper Plates, wherein are 
: ths . 8 * various Kinds of Figures re. 
, fe rred. 
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to in * e ee eee I have 
all the Way through the ſeveral Parts of - 
7 . 


Practical Menſuration, ſought the Values 
Contents of the ſeveral Sorts of Work,” and that. 
by: the moſt ready Methods of Aliquot Parts and 


Decimals; which I conceive will be of no ſmall. 


The o the Worbnan. Aud I bave alſo in their 


proper Places given the Allowances and Customs 


the Builders and Meaſurers. 
] have omitted the Demonſtrations of moſt * 
e 


the Rules, ally thoſe that are immediat 
ated from Geometry or Algebra; as 
that thoſe Sort of Readers, for whom *» 
this Book is chiefly calculated, would not with 
Eaſe underſtand them, and therefore would rather 
to feel and amuſe, than e 
feeling of the Book beyond it's in- 

tended Limits). And I concerve that they who 
would underſtand them, have no Occaſion to ' look 


ing that Sciences, which" they cannot help bei 


acquainted with in tbe ſtudying thoſe Parts of the © 
Mathematics, that are requifite for the Demon. 


tration of the Rules 0 of Menſuraiion Aud thiſe 8 


who would be ſatisfied of the Truth of the Rules 


in the prom, js 7; realiſe, ma may find them abftraftedly 


hematical Authors. 85 
* alſo r the Uſe of the 
Sliding Rule, becauſe I think at beſt it is but 


gueſſing at the Anſwers required; but thoſt who / 


be acquaigted therewith, may find it in a 
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FRACTION. is ſome Part * 
Parts of an Unit ; ; that is, Unity or 2 
is ſuppoſed to be divided into ſome 
Number of Parts, and a Fraction is 
one or more of Wb Pare. on 2 He 
- ALL FraQtions- are generated by Diviſion, thus : 
e one Number is to be divided by another, 
and there happens a Remainder, that Remainder et 
ror the' Diviſor, with a Line drawn between them 

in | | 


is 68, and is thus read, fix Unitsand two parts in ix 


Figures in the Denominator 
Sum greater than an Unit. 
z the Denominator 2.is, greſtes 
bs therefore a Vulgar one. 
the two Figures in the Denominator, viz. 1 and 2 


2 may all be ſignificant Digits; which makes he 


3 Farthings, 


TRE 118 E 


vin. 1 E, 4, which are the berge 
Parts of a Penny) conſtitutes a Fraction, the 


Vale or Worth of Thich will always be leſs than 
an Unit: Thus, if 38 was to be divided by 6, the 


| Quotient would be 6, and foething more, viz. 55.3 
for after Diviſion is ended, there remains 2; now if 


this 2 be ſet over the Diviſor 635 abowe directed, it 
will ſtand thus F, which annexedto the Quotient 6, 


of an Unit ot 1. Now it is p 
than an-Unit; for if-it were an . 7 chis Unit in 


ſtead of the Fraction being annexed to the 6 would 


_— » which would be a wrong Quotient; for 
divided by 6 cannot produce 7 ; therefore the 

Fare 2 is leſs than an Unit,. 
IL In © Brecon chk cu, 8 0 chat number 


above the Line is called the Numerator, and that 
below the Line is called the Denominator. _ 


III. A Fraction - is called Vulgar, when the ſeveral 


e make a 
in the Fraction 
r pho Hy Nc 
And in the Fraction ve 


added together make 3, wich & greater than Uni- 
„and the Fraction Hereforoli is a Vulgar one: 

1 nd in the Fraction 24; the four Figures in the 
Denominator, vis. 2 and 6 and 8 and g added to- 
; makes 25, which is 8 
nit or 13 and the Fraftion-is'ther fore a 13 
one; and the ſame in any other.. 
HxENCE it ee e eee among 
Vulgar Fraftions there may be Denorminitork 


ſting of 1, 2, 3, 43 or 10, 16, 100, Oc. Places, 


Volgat Feen very e, 
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Sum of the ſeveral Characters in the Denominator 
1 is equal to an Unit; or thus, 

20 V. A Dccimal Fraction, is when the Unit is ſup- 
poſed divided into duch à number of Parts as may 
f be expreſſed by an Unit, with a certain number of 
t 1 25 annexed to it. Hence the fourth Definition 
1 

i VI. A Decimal Fraction is 3 (or is 3 
_ - 

d 

r 

le 

2 

at 


wrote) without it's Denominator, and is diſtingui- . 
ſhed by prefixing a Point or Comma to the left 


Hand of the Figures ſaid to denote the Fraction, 
| the Denominator being underſtood always to poſſeſs 
A hang compoſed. of an Unit, with as many 

phers annexed to the right Hand as the Decimal 

74. is, the Numerator) hath Figures — Thus, 6 is 
e to be * 1 and ,47. to be . >. and 
An, to he STS 12 

ENCE ariſeth the ſuperiour Exceller of Deci- 
mal 97 raQians to that of Vulgar MR 

95K are always managed without any regard to 
their Denominators ; - whereas in Vulgar Fractions 


Numerators them ſelves. . 

VII. A terminate Decimal, is that which — 5 
at a certain number of Places ; 3. but an intermi- 
nate no where ends. 


Figures circulate ; that ie, when the ſame Figure 

or, Figures continually, repea t, or run on the ſame. 
IF one Figure Caſs circulate, it is called 

a ſingle Repetend.: But if more than one Figure cir- 

Fulate, it is called a compound Repatend. 

* IX. Trax firſt Place next the mark of Diſtin- 

cuon in any Decimal es eh the Place 


IV. A Fraction is called a Pecimal, when the 5 


r Deci- 


there generally ariſeth more Trouble on Account of 
the Diyerſity of the Nenominators, than from the 


A Repetend is a Decimal where the | 


* 5 To, * i B 2 e , 8 of 7 


04 


and for any other Decimal the 


What it was before: But if it had been removed to- 
wards the right Hand, then the whole Expreſſion 


a removed. TIEN 
"." Note, A while Number with 2 F Ction Fee d 


Decimal, are ſaid to be made contermihous, 
V. Is all Reſults, if the Repetend conſiſt. * 
all nines, reject chem, and make the nex it f | 


Seconds Thirds, Fourths, mt RTE 
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if: YPHERS to the right Hand of Deen ls 
"> neither increaſe nor decreaſe their Value ; 


but Cyphers between the ſeparating Point and the 


Figures of on Decimal diminiſh the Value ; thus 
»5 Bs 7%, but ,05 is 188, oo x in rege, ola 


JI. Ir the mark of Diſtinction in any mixed: x 
fractional Expreſſion be moved but one 1 to- 
wards the left Hand, then every Figure, and conſe- 
quently the whole Ex reffion, is but a tenth part of 


would be ten times. as much as it NET 996 


#2 


thereto, is called a mixed Expreſſion, and a Fraction 


without a whole Number, i is called a I Ex- 


reſhon. _ 52 
7 III. Evexy terittwe Decimal wy be con I 


. gered. as interminate, by making Cyphers the Re+ 
—_ For (per Theo. x GO, alter the 


ue of the Decimal. ene 
IV. Any decimal Expreſſion may be conting | 


i far as ou pleaſe, by repeating the Urculating Fi. 


Zure or Figures 


Note, Au v Number of Decimals p I filled bf 
{o as'to have a number of Places equal to any, other 


Place an Unit more; thus, 7523999, * 
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2nd laſt of the Repetend, omitting the intermedia 


{ * # % x. Eg” 2 
. 2 W 3 * . 


| tions to it's = uivalent Decimal Expreflions : Or 


| Denominations. 


epetend' 
| ding thereto Cyphers, and this. divide by the De- _ 
after; which muſt always have as many Places as 


Wen © das 


md Aa. HD. ber 


NTT N 5 
irculating Expreſſions, daſh the firſt 


Places ; | Thaw: Os or Tb4ab42h4s . 
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REDUCTION. 


R the Methods uſed to bring any Vulgar Fra- 
ion, or an Expreſſion of different Denomina- 
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xpreffion to it's, Value in different 


Firft, To reduce a Vulgar Fraftion, to it e- 5 
R KK. 


Max R 8 1 a N 


any Decimal 


* * LO 4 
b E , * 
* 


nominator, and the Quotient is the Decimal fought | 


there were repeating Cyphers uſed —If — be Divi=--.-- 4 
fion is ended there happen nat ſo man many FR SE I 
Quotient as there were Cyphers uſed to gain 4 | 
Quotient, annex to the lafe Hand as many & 3 
as there are Places wanting, and this will be the De- 


eimal Expreſſion „ minding hs ſer before 2 | 
the Comma, or mar © 


RE DVU e E, and x, and 5 and FE Gm} and , ch 
to their equivalent Decimak. 
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there doth not ſo many 


uſed 7 Cy yphers, I * — 
if to the remainder 170 I Nad brought down ans 
other Cypher it would be 1700, which * the - 
FO 

Viz. o repeated in ient, 
and a; them the — again, — Aan 1 


IIx the firſt, third, a 8 of the kit B. . 
ples, though I have carried the Decimal on to ſo 
many Places as is there wrought, I find they doing 
circulate,: therefore F deſiſt carrying them 
ther; and here note, that whether 


than 6 Places in the Decimal o 
being ſufficiently exact for moſt Uſe. 
Ir may be obſerved that in the three laſt E 


-ariſe, as there 'are 
therefore when I lefd off 


or not, there is ſeldom. a Neceſſity 1 getting more 
that - 


Cyphers uſed in_Diviſian, 


5 * 


was 5 * 8 + 1 * 


1 examined the Defect, and ſupply d it with Cypher 
; to 
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to the left Hand, before which I prefixe oY 

| Secondly... To ki the different Mg 
of Money, Weights, des, G. to their * a 
valent — 


e PY hy, N 


RYLE. 


RR. C * feverad Denominations given or- 
__ ry under each other, the leaſt being uppermoſt : 
T. ben reduee the leaſt Denomination to the Decimaf 
5 | 1 of the next Superiour ; to the right Hand of 

which ſuperiour Denomination prefix the Decimal 
Row found; and. reduce this mixed number to the 
— — the next Superiour 3 to the rig Hand: 
_ of which prefix the Decimal loſt dd and ſo 
2 till you ne Decimal of your in- | 


Integer. 
N. ONE 1 e W 
of the next Superioutr by dividing tha lefſor 
mination | Sn aymber there 
Reduce 10 3. Ty np 101 —13 1 
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Ar Tx the fame Manner may a 0 5 


Bor the Decimal Parts of a — may 
is xpreſſed in one Line; thus: Write half he the. 
Number of Shillings in the Place of Primes, and 
reduce" the Pence 44 Farthings into Fa 
which muſt poſſeſs the Places of 
Thirds ; and if the Shillings be odd, increaſe the 
55 of Seconds with 5: But jncreaſe the Place 

of Thirds with as many Units as "thre are times. 
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ret Firſt halfofane be, 

: | write © in the Place of primer; then 4 times; 10 4. 
is 40 Farthings, and 4 is 41, and rl 

one 24, I add 1 to 41 and it makes 42; be- 

-cauſe there is one Shilling, I increaſe the ſecond 


Place, vos. * LY which now makes g,-4 this 


of w 25 kick kes. We Ueded by. by 122 

Feber to be added WP I this Pr 

x compared with the a he, the whole will 
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ſpeRts 23 it's Integer ; and from the Product cut off 
many Places do the ' right Hand, as there are in 
the given Decimal; and this Decimal thus cut a 


multiply by the next leſſor Denamination, und 


from this, Product cut off as before, and thus pro- 


ceed till you are arrived at the leaſt Denomination: 
LW, the ſeveral Denominations 'cut off on the 
are the Anſwers. .. * 


e is 2 Wee 73896 ers 4 
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Err 55 eee Wn * 
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"tho frond Place be 5, or exceed 5, increaſe the 
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the Figures in the ſecond and third Places 
5 in the ſecond Place ] are ſo many ings, 
abating one for every 24, and the Remainder divided 
4 gives the Pence and Farthings, I 
1 are the Values of 927 6&3 J. and 87638 1. 
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+ 08k ness, 4. 209937 Il. ots L. 
674. 15. 114 1 — 101 4. 
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PR ct cs in whole be 
eimal Places as are the greateſt Number of 


ew Sor ae” 


X 
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yy had 


is 25 9 2 bd ty 9 by te 


of MEN FIRES N 


Pals in an of the given Expreſſions: But db 
E. e Conte is ach Expre - 
ion be placed direMl N each other; ſor 
hen Units, &c.. 2 ) will fall under Units, Cc. 
nd Pines Seconds, ang) will Sc. under OS. 


of 


ie Pcconds, Thirds, Oc. for ſo they ought to do. 

; XAMPLESiADDITION: 
1e $47,256 3468,04973 2 85 4031 | . 
E 61739 2253675 he 56 bf 
„%s, 148,952: _453,720853 

q Ke 37284695 + 6,98 


3 55 | : 5,12 2 
Gael 83770955 = 


EXAMPLES in SUBTRACTION. | 
From 384,76215 Minuend. From 426,8 
Take 806 ,2095 . Subtrahend.. Take ,6048 
298,55265 Differ. or Rem. 45,19516! 
Ir Interminates are to WR that have _ 22 
Repetends. 


pe” 


„ 


RI E. 9 5 
Maus al . Repetends contermigous;” that 
is, continue the repeating. Figure till the Decimal 
Places 75 each are equal; obſerving that the re- 
P peating Figures be carried one Place farther to the 
right Han than'the greateſt Number of Decimal 
Paces in any of the terminate Expreflions: Then = 
add as KY ; only increaſe the Sum of the right — 
hand Row with as many Units as it contains Nines, f 

and che er in ths "Sum mae pms 


. 
© 9 
2111 "= 
1 


1 * LL. n PSIG 3 5 * 9 n "IV" « fc " a * 7 + . r * 4 "I 
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5 8 A * . P ** * 155 R . N 5 * a; 8 = F * * 
* ZFC Se ae a 2 33 
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EXAMPLES. 


Py 539357. 217.845 876,295 | 
281, oaß 72-38 . 100 8; 
. W 61 

422965 58, 30048 628,4593 

1 8 N each 1 theſe Examples there are Repetends, 


n be added, muſt be made 
conterminous, and then they will ſtand as follows: : 


-  8439,6548 5391,35 - 217,849666 We 
221, 04866 72, 308 42, 17666 


x 7043, 555 187,711 523333 
75 8 | 4.2965 3 38, 30048 


I 28 :" * "O56. | 
2 245g $955 — 2 — 


of 876, 229933333 
BT 558 764289 
„035886666 


6285,43034888 
18288891721 


"Mon x you may obſerve that i in mt | Example 
the Repetends are carry'd one Place farther than 
the terminate Expreflions, and to the Sum of that 
Row, there are as many Units ERS: there 

were Nines in the Sum. 


Ix Subtraction is to be performed 36 —_ 
1 that have ſingle Repetends 


RULE. : 


1 Mons all conterminous as in Addition : But 
if the right hand Figure of the Subtrahend (being a 


e iS en Thad over it in the 
'SS Sure F 


. * r 8 , 3 . * a PI 
>." ou 0 3 K JEM n is ä 5 fl 5 hs ö a: ths. * 
. 9 8 * ee, OST = - ks: nin nba * 
8 „ : N a WR a * . 
* 95 ä 18 J * 
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ME NS TRATION. 18 


inuend, inſtead of borrowing 10 as in Subtraction 
f whole Numbers or Terminates; borrow only 9 
nd this only in the right hand Figure, and this 
igure of the Remainder will be a Repetend. 


rom 476,35 289,576 325,791 643,9207 
ake E. 97 9235 W 37095 583.78 _ 


* " * Rat l 
N en ee OH 
. # 

— x 


= 5 


Tn ESE 8 Ws ks conterminous as 
defore directed, will ſtand thus : 


66 76,3122 289,576s 325,0 643, 205 
60 84,6% 92,5848 37,0959 383,706 
I 39165526 | 296.9913. 288,6964 | | $0,35407 
2 e | | * 


SECTION Iv. 


MULTIPLICATION. 
hat | : OS 


and from the Product towards the right Hand, 
ut off as many Places for Fractions, as there are 
fratiohal Parts in both Expreſſions or Factors to- 
—_— But if it ſo happen, that there are not ſo 

thy Pilots | in the Prpduct, ſupply the Defect with 


W + | 3684,7928 


ere 8 RULE. 
A PLACE and multiply as in whole Numbers, 


2 28 
l . 
4767 7e 
36847928 

73095856. 
"147 91712 

294703424 _ 
2 5104448 


In the firſt Example "there LI 4 Decimal 
. Places in the Multiplicand, and 3 in the Multi- 
Plier, which together are 7 ; I therefore cut off 
Figures from the right and of the Product ſor 
WS, thoſe to the left Hand being Integers. 
Ix eachof the ſecond and third Examples the Deci- 
i both Factors are 8, but there turns out 
in the ſecond Example only 7 Figures in the Product, 
and but 5 in the third 5 les Product: There- 
ſore in the ſecond Example I annex 1 
—_ -:. in the third 3 Cyphers, to ſupply the De 
12 1 with zurn 3 chere ar 
3 bs 12380 1s the right hand Figure of the + Mo tip! icand 
1 0 RULE. he | 
_ ® eee the multiplicand as bake by 
1 every Figure in the Multiplier; obſerving to in- 
1 creaſe the right hand Figure of each reſulting 
= Line, by as many Units as there are Niges in 
4 the firſt Product of that Line; and the righ 
bahand Figure of 2 Line will be a Repetend ; 
—_ XCthercfore in the add ak the ſcveral Li wer 
_ ther, they muſt be on u 


in Addition, „ 


. 


1 Ha. YO 


4 Sd = c©@ ma cc i... 


TT 287504 
447341 95333 
573871745 533 


TrPLY by ie j# tho" it were & terminate f 
Digit, ſetting the Product one Place forwarder 
than ordinary, bes left Hand, and divide -. 
the Reſult by 9, continuing if need- 
ful) till you arrive at 2 R 
ning at the Place. under the rig 
the Multiplicand, cut off for. Fraftions 
and you'll have the, true Product. 
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Wei. F ef N 75 3 24 
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ch 


thire — A 2 Reperend 


minous, dut no farther than the firſt Figure 0 

0 id, | then having added Des 
| other ek belote re L daſh the 
ee the Product, for.the fiſt Bj - 2 


me hes hed in the 3 under. THAT 
EEE —_— = the Unit's Place of 
e invert turn round): the Or- 
der of all the other Places of it: Then in multi- 
9 begin at that Figure of the Muleinlicand 
ſands over the Figute you ate then multi- 

Ri wich; ſeting down the firſt Figure of eyety 
roduQ directly underneath one another, obſerving 
t0 have a due regard in carrying the lecreaſs which 
would * out 7 the. 1 to the right Hand 
t Figure in the Multiphramu you then be- 
Lee * ö loweſt 8 is 
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e me 
2 * 4 * PL B'S. 


24 
* 
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e by. 


in, ws my a & fed fed 0 
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384.6721 ME | 
1 47 175 Marple nant, * 


23080329. _ . 25380 
377% / . 15401 474 
: 7 bh le WON 264. 

153 „„ el TOTS | 
EEE or of | ©4000» bal 7% 35 . 


el 


HERE I have 
by which may be 
contracted 


In di Events by becauſs'T- intended to keep 4 


ht ee both ways, 


of all the reſt, of the Figures Then I fay 3 ti 
TN a 5:2 3 times 3.56250 668 A BAS. 
now ſet n the „ . aura" 
is the Produt ari 5 ; by 

ſtands | 


39> 20d 4 24, and carry 33 6 times 1 is 6, and. 
ſet down 9, &c. 


Is 3 is 12, and carry 13 8 times 2 is. 16, 
7 3: now being come to the Figure over 


(i ke Manner with . » 


1416952069 "EEE EY K - 2 59 528 


[Decimal Flaces in the Produst, I ſet 6; the Unit's 
Place of the Multiplier under 1, the 4th Place in 
Decimals of the Multiplicand, and invert the * | 


— ae ee e 
ens inn and carry 4.3 6 times g 
7 . — is 40, Baer rey 18 times * | 


— . — 7, and carry 1, Cc. Procee- 


ah en war's fred yt 5 


725 Now being come to the Figure over the 6, 


141592 by, 
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9 5 e eg 3 
1 — s 9 s 8 Sk 


28 gs by 


IVIDE as tho' all were 3 but 


place the ſeparating Comma in the Quotient, 
de Sum of t in the Diviſor 
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f 8 83 OY CINE 
7 4 wal >. it SHES Pp EEE 


ding, 

op agrees thol In the Dividend add . 
phers as Decimals to the Dividend, till the Num- 

ber of Decimal laces in the Dividend is at leaſt 
equal to thoſe in the 
Bur if chere ariſe not ſo many Places in the 
Quotient as the Rule requires, 
1 


„25 ; 


© 430) 34246056 


Ir theſe Examp » be compared 1 
Rule, it will be very eaſy to ſee how 4 a are per- 8 Oh * 
formed, and the Quotient rightly adjuſted I 
| Ip the Dividend be a Repetend, bring down the _ 
repeating Figure to the Remainders in order to have 

to it's intended We 


ifor moved 
Diviſor 


thoſe — a8 in the foregolih Di 
| and the Refult is the Quotiept | 
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855757 5 330) 
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more Ratio's make * 
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8. 
* 4 Fg + FS 


nt” "HC 


wasn en * TY be ty bs an 
IF : aher 3 then the dividing. Number is ſaid to b 
= in the fame Proportion "x the Number to be « 
vided ; as Unity or one ig es to the Quel 
tient; that is, | 
iu Aeidng Nader is as often contained i 
die Number to be divided: As Unity or 1 i 
=— _ contained in the Quotient, Therefore Ratio (an 
=. By two Ratios make roportion) i is nothing more th 
=_— ho often one Number is contained in another 
that is, it is the A of one Number divide 
| N | 0 * by ant .-. 5. £5 
—_ To we aac ie than two Numbees « 
| Terms in any Prophrtion: The firſt of whict 
or the > kan by. which the Compariſon is ond 
is called the Antecedent : And the Second; 


unn two Differences are equal 
bis or Terms which theſe Differences: wen 
u are faid to be in Arithmetical Proportion o 
—_ 8 Thus 4, 6, 8, 10, ate Num 
A... 5 in Arithmetical re the Difs 
: nce between every one o r * 
and the like in other Numbers | 705 
Bur when two 3 6. Quotients) 
; „ the Numbers 5 erms by 
Naties were made, are ſaid to be in Geo 
Proportion. Thus 3, 12, 4, 16, are Numbers i 
Geometrical Proportion, becauſe twelve divi 
3, gives 43 and 16 divided by 4 gives 4 allo z * 


| they give equal Coen therefore the Nu | 


5 bers are in Geometric Proportion; and the fa 14 

| Hs to be underſtood of ETSY that wilt gin vi 

Fray Ons. 7 * 10 64. 14 1 5 5 25 15 ws ti 
L's: a WW. hs 1 1 . Wu: 


= HE 7 oy Ms. 


lives a Product equal to the ſecond Term multi- 
lied hy itſelf; Log is, the ſecond Term ſquared. 


bird Terms. 


' dortion ; the Product of the two extream Terms 
mW: equal te the Product of the two mean Terms. 


{ 41 
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al 


She Quotient will be the fourth Term. 


umbers or Terms are given to find a fourth > 


Now multiplying th 

7 (which is all one)” the thitd by. the ſecond, 
$ by 1 2, the Product w 
by the firſt 1. 79 2 


7 * 1 h * p * 
/ * . x 3 A 

i 4 1 £ + * 4 

7 S + : | v 
, . a : * 
" e 5 

ö | A xs 

* * 
* 


F . are three Terms i in 8 Pro- | 
portion, the firſt Term multiplied by the third; 


Hzncx the ſecond erm is called & mean Pres | 
tima! between the e viz. the A. and 


Hzxez the ſecond and third Terms are calle © 
han Proportionals between the firſt and fourth Tirms., , | 
Now it is evident, that if the Product of the fe *_ 
and and third Terms be divided by the firſt Term, 


Thus, if the Number 4, 12, and 18 were givers 
| Term by the a 1 


1 be 216; this xe he di- 
5 75 ens: cot | 


II. Ir there are four Terms i in Geometrical Pros „ 


; Ax hence ariſeth the Method of rating the 
Tas t of three 3 is ſo called, becauſe thres 


. E "Now 22 by com Artes of th the Terms ee you 


ſecond Term Ie often con- 

. = e n Tem 3 s che fourth Term 2, 

| - Sri thei Term 18: Alſo that the third 
Term 18 as often contains the firſt Term 3, a 

the fourth Term 72 contains the ſecond Term. 12 

Aut is. the Ratio or Proportion of 3 to 12 is the 

fame as the Ratio of 18 1072: Alt the Ratio of 


— to 18 is the ſame as the Ratio of 12 to 72 3 and 
ef e like in any other Numbers. And this is the 
af ine of Proportions ... e 


Tut Rule of three being ge in 
finding a fourth Number proportional to three 
—_— Numbers or Terms given, differing in Significa- 
due and Denomination, the greateſt Difficulty lies 
_ 3 n ſtating the Terms; that is, in placing them i 

proper Order to be multiplied and divided according 
= to the foregoing Directions ; to do which obſerve 

__ = the following Directions. 

Dos what Sort or Quality the Tem re 

4 is of: And of the three Terms giy * 

tat which is of the ſame Quality with the I 

| mind, for the ſecond Term ; and the — ** 

two Terms for Diſtinction fake, call the * 

Auntial Terms. 

Tux by the Tenour of the 
_ eakily 3 "Ie whether the fourth . 0 
Term 3 be leſs or e than ty ſe 

. conſidered th » the An 

- Terms ſor firſt and third in 715 Finn Order 

that is, if the ſecond term be leſs than what 

rb will be, place the leaſt of the Antecedential 

Terms for the firſt Term, and the other for th: 

third: But if the ſecond Term is greater than what 

ö N . 
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ntial Toma verge fiſt T wr N42 
third: And then the thre Terms are lated fit” 
Solution, . 80 
THEN if any, or all of ths Term d er diffs | 
nt Denominations, reduce the leſſer Denomina- 
ns to the decimal Part or Parts of the 
1 -nomination ; as taught in SE CT. II. obſerving. 
What the leſſer 'Depominations i in the firſt and third 
Ferms be reduced to the decimal Part or Parts of 
e and the ſame Denomination. 
THEN Me. multiplied the ſecond ot third 
erms, together by the Rules in 8 r IV. and 
vided the Peace the firſt Term, and ad 7 
A e ty ot „„ 
Ede er; . may proced to value ic by * 
Rules given in SEC 1. 3 5 


TS 


QUESTION TY g 


. will 3261 50 — „* 8 
& 6 d. for AD? I 
Hz xe the Quality of the fourth Term is Money, 

iz, the worth of 3265 tb of Tobacco: And amo 

| my ara ryen, one 3 is ng, viz. 3% 6d. 
he worth of 14 Ib, | 
Now I can. very eaſily fe that 326% * will 

ome to more than 15 th, therefore the fourth _ 

Term will be greater than the ſecond; andthe” 

Terms ſtated will ftand thus: If 14 tb coſt 3 SS 
what will 326+ b come to; e TR; 
apes Aid ſtand thus: | 


2 — II. gives 38 1. 
r 5 W of 


of 19 oz, 3 Aut. $ en of 
i ln rn 
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# 22 ' 
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Up gi” 24 


$6,8425694 
Bae Auer 


Bac AUSE the firſt(Term--bere, is. nigh "i he 
hich neither multiplies nor divides, therefore the 
nſwer is produced by multiplying the ſecond andi 
ird Terms tqgether; and the Product being valued 3 
s taught” in 880 . 1 ves $61. 16s. 104 d. the _ 
falue of the d, as t after. ith 


Now becauſe there would be 7 decimal Places In | Az 
the Anſwer, whereof 4 ate more chan ſulicient, 1 12 VU 
erefore in order to get 4 Decimals in the Product, ff 2” 
fot the Place of 6 Unit under the fourth Decimal in 5 
the Multiplicand, and invert the Order 1 1 
8 directed in 880 r. . „ 
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Is 4 of © Yard of Cloth, that is 24 Yards 
, make a Garment, how much of another 
Fe of a Yard wide, will make the 
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ule of he holy open cn. th firſt Term is 7890 % 


; there are ſeveral compendious Rules given in . 
de Books of Arithmetic, and by the Authors cal- | _ 
d Practice (which is nothing more than the 5 N 

ication of the Dectrine of Aliquot Parts) and 

fe Rules are nearly as many as there have hen 
Fare of Arithmetic ;, Therefore, as it would 
Lr to give all the eaſy Methods 
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adapted to particular Caſes; I 
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Fir. An Alig ot Part is ſuch a Part of = 
hole, that the on: Prior a certain Num- 
r of Times will make the whole : Thus three is. 
Tonya One of 18, becauſe 3 taken 6 times 
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\XTRAC TION. "the 5 Ru "= 

the finding ſuch a Number out of any Num- 

er given, as being multiplied into * itſelf WII 

ither produce aer ee 3 Number, oF come very 
car It. | * 

THEREFORE 2 x ſquare Number is that which is 

og — 4 = Multiplication'of two equal Num- 


1.4 


' Thus 9 is a ſquare Number, as 


8 by multiplying 3 by 3. Alſo 14 0 
A2 Number, equal to 12 times 12 


Taz following Table exhibits the Roots' a 
DO, 8 | 


* 0 7 * 1 * * 4 3 2 y Rs 5 wg <a 5 4 N. 
N 5 6 : 2 1 4 8 3 
- * 


doors. 5 2, 3 955 . Th 25 * 9. 
ens. 2 45 9* 16, 25. 305 4% 64, 81. 8 


Wann any Ne is given 10 eite the 
quare Root out of it, the thing muſt be to 
point/it into Periods of two Figures each ; that is, 

ning at the left hand Figure, or Fi- 

in the Place of Units, over which 

put a Point, . point every ſecond Figure 
ounting > "agar the: Fight. Hand towards, the 
E Left; 


4 "— = 9 —_— "On N "IS de nd; "EF * r 
(a ET TS” R C 2 E14. 1 RWWA 
1 ” Rs $54 9 CC be Ma bz 
MW 9 Pn IS e 9 * 3 G 7 be OT 1 7 * 
** 3 * = £ * * vs: 
; | 8 2 = ; 
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bee A 5 en poin ee 


bt. 5 
dun ek the 8 Square na ; in the 
— firſt Period towards the left Hand, whoſe Rog 
= place in the Quotient as in Diviſion, and the Squan 
—_ of che Root ſet under the Period out of which 
it yas taken; from which Period ſubtract it, an 
to the Remainder bring down the next Peric 
© Which call a Reſolvend. 
T double the Root or quotient Figure fort 
_ Diviſor, and ſeek how often it may be had in all th 
=_ 1 1 right han 
Pigure igure reſulti in the 
_ ts and on the right Hand of la olga 
multiply the inc Diviſor by the Figure laſt pu 
"Iris Quotient, and the Product place under the 
new Reſolvend, (obſerving to put Units under Units 
from which ſubtract it, and to the Remainder brin 
down the next Period for a new Reſolvend 
9 and double all the Quotient for a Diviſor; 
_ Proceed. as before till all the Periods are broug} 


| To ur” WA chace hubs to be H great Ks ld 
And you are willing to have the Root more accura 
_ by increaſing it with a decimal Fraftion. The 
to the Remainder annex two Cyphers, and proſe 
cute the Work as before, Sc. always adding tw: 
1 the r rn. 


| wWuar is the ſquare Root of pr 
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Tas gel period RUN left Hand 55 13, 
e greateſt Square in which is 9, whoſe Root 3, 1 
ce in the Quote, and the Square 9 I place under 
e 13, and ſubtraRing, there remains 4, to which! 
ing down the next Point 24, which makes the R.-·ůů 
lvend 424; to the left Handof which I draw acurv'd | . 
ine, and at ſome Diſtance therefrom I put the double 
3, viz. , and inquire how oft this 6 may be had in 
2, and I find 6times, which 61 place in the Quote, 
7 alſo on the right Hand of the Diviſor 6, and 
increaſed Diviſor is 66, which I multipl by the 5 
in the Quote, and it gives 396, which BteraGed > 
om 424 leaves 28, to hich the next Period 96 ,ʒẽ * © 
ought down ; and 36, the Quoticnt,doubled makes | f 
2, the Diviſor, which in 289 goes 4 times, which 
placed in the Root and Diviſor, and the new 
viſor 724 multiplied by 4, gives 2896, fo that 
EEE ET Ei 
ne true Root; ied ves 7 
3490 _s works oth ere 7” 15 115 | 


£ EE TRI 5 
8 = 5 - 


EXAMPLE u. 


. 8 : EEG 4 


wer i the he Square Root of 76358171637 . 
Ez - 7635 


3249 


| Fo he Figures in the given Number, to the Remaine 
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5 17860 520% es ge ith 
Ks 699216 oe 


4 5 nun 12285563 > e 
"bros , 274809409) 189540000 ET SG 


4M, + =" this 8 . 3 r 16 al 


1 ing down Cyphers, and proceed with the Work 


"I Gems Manner as i they had been Numbe 


given ; which Work 1 have continued till having 
2 three Places in Decimals in the Root, I de 
mY - thinking that ſuſſicient: And here obſery 
that „ e ee 
een Number, there be a Remainder, then, tho 
ou continue the Work on ever fo far, there wi 
ever be a Remainder: For no Number 'whatey 
; [whoſe right. hand Figure is one of the 9 Digits 
will produce by being ſquared, a N who 
right hand Place will bea Cypher. 
You may always determine as ſoon as you. hav: 
pointed the given Number, how many Figures yc 
will have in whole Numbers in the Root; ſot th 
Places * 8 * is aan 
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ER 
ese 


- 
—— 


| 921256798794565 
; Tus Examples are 


? Tun are many Uſes © nba ſquare 


Root may be applied, but in this Place I ſhall only” 
mention one, Wm. TTW 

Two Numbers being given, between them to 
a mean Proportional. 
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I. fading ſuch a Number out of a Num- 
ltiplied by itſelf, and this 
multiplied by the fame Number, ſhall pro- 
Product either equal, or "Ry ſo, to the 
7 Number ven. 
; nf ng a Cube Number is. 
_ multiplying three equal Num 
OY 27 is a Cube Number, 


iven, as being mu 


* 
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Exraacrion. of the Conn Rogr: 


lh. Aa. 


a 


of ME NSURATION. 43 

and the ProduRt in. Alſo 1728 

2. 8585 Number MES |. Fon 14 by 

12, and the as pag 144 by 12 again. | 

Taz following Table eee and be, 
Cubes of the ng rs: t _—_ 


| Rooms. 47 3s: 3+ Wc 55 1 8 9: - i 
Cone. I, 4, 27, 64, 125, 216, 343» 512, 729. - 


Wann any Number is to have the Cube Root 
extracted, firſt point it into Periods of three Figures 
_ beginning, at Units, and as many Points as 
there are, ſo many Figures muſt be in the Root. 

* Tux ſeek the greateſt Cube in the firſt Period 

A to the left Hand, whoſe Root place in the Quotient, 

N und the Cobe of this Nie Un the ibid ane dt | 
. [I which it was taken, from the Period ſubtract the 

ys Cube, and to the Remainder bring down the next 
Period and call this the Reſolvend, under which 
draw a Line; then triple the Square of the Root, 
that is, multiply it by three, and this triple Square 
ſet under the Reſolvend, ſo that the Si: «hs bt - 
Units may ftand under "the Reſolvend's Hundreds x 

then triple the Root, and ſer it fo, that it's Tens 

ſtand under the triple Square” «Units: Add the trip 

Square and trigle Root together, and their Sum ur 

a Diviſer, and inquire how often it may be had in 

the Reſolvend [excepting it's right hand igure}, and 

the Number reſulting place in the Quotient, and 
under the Diviſor draw a Line. 

FEN multiply the triple Sunn by: the laſt Fi- 5 
ga ure placed · in the Quatient,. ſetting the Units of "Þ 
by the Product under the Units of the triple Square: 
dus Alſo, multiply the triple Root by the Square of the 
x3 bog ann rigs ſetting the Units of the Pro- 
* due 
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— 
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next Period, if any, for 
and proceed. for a Diviſor, '&c 


. ». à new Reſolvend 3 
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Ir ths hariaion of this Example be well _ 
dered, and compared with the foregoing Rule, it- 
will be eaſy to conceive how any other Example of 
the like Nature may be wrought ; and here obſerve 

that when'the Cube Root is extracted to more than 
two . there is a N of doing ſome Work 
upon a of Paper, in Order to come/at 
the Root's RO Square, and the Product of the 
triple - - 3; hs "the Se 1 the e Fi- 


he this As a given e is 2 Cube 


. hiv kd ere CONNER at the FIN of the 
don remained nothing; for 364 multiplied 
by 364, and the Produk e man by Mo 13 
48228544, the given Number. 
Gt Bu T if the Number given be not a Cube Num- 
: ber, then to the laſt Remainder always bring. down 
three Cyphers, and PORE: decimal Frac- by 
tion if needful. | 5 3 


" More. EXAMPLES. 


War 10 the Cube Rove of © 
389017 


443609272) 
- 27054036008 


8 219 365 327797 


we 
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ne een ie l Pp 
Manner as the foregoing one. 

- \THERE are many Uſes of the Cube EV, 8 

L. — ning one how, viz. To find, be 


Ast arc in continued Geometric Proportion. F- 
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= and is the greater 2 5 
We. Tuts i only underſtood of thoſe Numbers 
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„ Wrar e eee p 

4 and 108 eee LC, 

| ivided by 4 gives 27, whoſe Cube Root 
3 r Extream 4, multiply'd thereb 

gives 12 for the leſſer Mean; and 12 multiplied 

we "0 ſaid Root 3, gives 

= Fon ax 4is to z, 


. . 2 8 g 
5 ; a 
3 ö 1 * 4 1 
7 LA 
Ni 4 % 2. 22. 4 2 1 Z 
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= Ss the two Geometric Means between 8 
3 and Das7 


E. 7 : 8 N 


91726 (3x6, whos Cube Root is 6. And 6 
—_ times 8 is 48, the leſſer Mean, and 6 times 48 is 


| 288 the greater Mean. „ 
4 * Fox 2 8 is to 48, 8 . 

1 Wu x any given Number is m tiplied into it- 
_ fclf any Number of times, the Product is called: 
= Pres. ; and is named according to the Number 
= : Times the given Number, or Root, is ſo multi- 


2% 


* 


ee. 3 4 mil ie 5, which, iu che 
qutare, or ſecond 'ower of 33 and by 3, and 
2 3 gives 27, which is Cube, ot 
wp Power of 3; and 3 by 3, and this Produt |} 
„and this Product by 3, gives 81, which is = 
x Biquadrat,-or fourth Power of 3 ; and 3 by. 3. 4 
and this Product by 3, and this Product by 3, and and 
this Product by 3, gives 243, which is the Surjolid, 
or fifth MI go | the like of a 1 
Number given: And this fort of Multipli 
of any given Number is called Involution.-- 2 
| Note. Tas Power any Number is raiſed "Ws bs ” 
called it's Dimen 2 and the Number given to be 
Fit Be e ee II | 
«i eee e , 
ee it was required r Nom .. 
ber 6 four times; that is, to raiſe it to the fourth | I 
Power, or fourth Dimenſion ? - | 
TRI 6byG6is 36, the 8 


G V © . 


E wh E 8 
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17:08 f Downry. MY 


„ the or third Power 
— . 6 aas the Biquadrat or four 
ower. 


Tux are particular "Rules: for: « 
che e actmm nr puabardy 
> „ 

Root erde in Menſuration, I have omit- 
5 ted all above, and for which refer the more inqui- 
> ſitive Reader to Ward; s young Mathematicians Guide, 
| I where he will find enough of that Buſineſs well | 
"if treated off. But as the foregoing common Rule 
» [UE Which is given in other Books of: Menſuration, is 
very tedious and operoſe: I ſhall before | conclude Þ} 
4 this Section give a Rule for extrafting the Cube 
I 5 taken from a t an, Hardt 


Poiur 


Po rite Wegen der , and teck the gresteſt 
Cube in the firſt Period to the left Hand, whoſe 
Root place as a ient as before" directed; and 
ſubtract the foreſaid Cube from the foreſaid Period, 
und to the Remainder down all the remair 
ing Figures in the given Number ; then 60 
- "Root now found annex' as many Cyphers' as 
are remainihg Points over the given Number; and 
this Reſult gms by 3, (che Cube's Dimenſion) 
which Product the Dilly between 
wen Number, and the aforeſaid / 3 and 
the Quotient point ancw as in fqn; that is, 
at the Place of Units, and point every other 
Figure to the left and right: [obſerving that the 
Number of Points over the Integers of this Quo- 
tient — vie Points brought down to 
the nce between the firſt Period and the 
 aforefaid Cube]. Then make the Root firſt found 
_@ Dixiſor, and inquire how often it may be had in 
8 tte firſt Period of this: , [excepting the Fi- 
1 the Point], and the F ing place 
8 „ and alſo on the right Hand of the 
Der; then multiply this increaſed Diviſor b 
te quotient Figure, and the Product ſubtra 
from the Period out of which this laſt quotient Figure 
was taken, and to the Remainder bring down the 
| neait Period «(if any) and this divide by the an 
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a 78 e 2 2 2 * 0 x: 25 
r * 9H, TAE 9 N e 
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2 » 1121 
| Ons 235. 


— 8 : 5 ” N 
- 8 * 2 8 
K 7 2 1 
8 <4 2 * * 
5 4 1 
cots * N 
a... 5 * * 2 1 TP 2 5 5 7 % ; N ; 
TY 7 e 1 war 3-2 8 ; 
* * 4 A 2 N . 
8 * 2 2 9 
2 F 2 * 1 4 2 f 7 ak 27 * 8 
* 7 1 8 * 5 5 F SBI 8 = 5 0 ; 


5 a SAG = 7 


* Fit RST MD at « 4the Place of Unis, over . 
I put a Point, and omitting two Figures, I put 
another Point over the 2, and omitting two Fi- 
gures more, I put another Point over the left 
hand. Figure 2. Now here are 3 Points, and 
therefore I know I muſt have three Places of In- 
tegers in the Root. Then beginning with- the firſt 
Period 12, I find the Cube therein is 8, __ 3 
whoſe Root is 2; ſo place. & under 12, andz © * 
as Quotient. Then I ſubtract 8 from 1a, and 7 
to the Remainder 4 1 bring down the remaining - 
Figures (which occupy the Places of two Poines 
or Periods.) Then to the Quotient (2) I arinex _ 
ae two Cypbers, for the two Points remaining over 
the the given Number [for the Quotient 2 is in Rea- 
in lity 200, becauſe it poſſeſſes the left hand Place 
| (7. e. the higheſt) of the three Integers, which i th 
ery if the Place of hundreds,] and this 200 I multi 
dy 3 (the Cube's Dimenſion} and the Product boo 
1 make a Diviſor, by Which T- divide _—— 
which is the Difference between 8 the Cube of * 
and the given Number, and the Quotient is 
380, 5, Sc. Then I begin at 1, the Place 5 
- | Vnits, and point as directed in the Square, till I 
* * Put + as many gs, as I n * a 


TY 
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5 a ora 
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do the firſt Root, which in this Ex: 
- Then. to the right and left of this Num- 
a ber vis. 8021, &c, I dra curved Lines, as in Di- 
| . viſion, and make the firſt Root 2 * Diviſor, in- 
 quiring how oft it may be found in the firſt Pe- 
= - riod 1 excepting the Place under the Point, that 
B., fay how often 2 in 8, I and it gives 3, which 
E = Far in the Quotient, and alſo, on the right 
1 . of mY Diviſor 2, which now becomes 23. 
=. his 23 I multipl the tient 3, and the 
_ * | 60 1 n Trom N 8 the Re- 
muainder 11, I bring down the next Period 21, 
wich makes 1121. Now 23 is the Diviſor, 
which in 112 (omitting the right hand Place 1) 
- gow 4, which 41 lace | in the | 00G Tn and on 
E this 234 multiple uotient 4 
4 8 and ſubtraQing, oF ot 187. "2 
| 5 uotient” 4 added to the firſt Root 
E-- - 260; makes 234, and if this ur be cubed, it will 
1 de 12812904, which was the ber firſt give 
and therefore 1 conclude” 234 6 be the tray Rb 
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| - . 92398647 062 I7,. ſo that the 
of eight Figures or Places. 
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Tan 452 cubed is 92345308, 
ont P ᷑ i TI 
e le 2238 c oY 
© HI os $ "" $3239590217 _. r 
air s — 
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ol . — — 1 356c0 = 


yill 1356, o0) 22228882512 5 eee, 
Nga 753 (08,684, Se, 
382584 
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Root as before directed, I deſiſt finding more 
T have made a new Involution,” Therefore cube 
the Root 452; which gives 92345408, which 

be- of 4 2 viz. ſubtracted from 


* * vb 4 1 
4 : y * * i 1 4 0 
; : # #, * * 4 5 = 4 


the * Numb, 5 92398647 50 27, leaves 
$3239500217, which divided by the Root 452 
th two Cyphers annexed, (for the remaining two 
= : Points over the Number given,) viz. 45200, gives 
3092621, 727293, which pointed as in the Square, 
aq the Root 452 uſed as a Diviſor, &c. as be- 
1 ra directed, gives 08,684, which added to the 
=_ 92 Root 45 200, gives 42055684 for the 
oot 

_ = IT — found by Experience, that this Method 
very ſeldom fails giving the Root of any Num- 
ber true to three Places atleaſt, at the rſt ope- 
ration; and if the ſecond Place in the Root is 
" ofſeſel by a Cypher, or an Unit, you may get four 

or five Places true at the firſt Operation frequently. 
Bur if you make a ſecond Operation, as in the 
F. — vou may depend on having 
the Root true to nine Places; but if = Slug 
cu be requ and you make a third Ope- 
a. you . the Ruot true to 27 Places, 
. each Operation tripling the N 1 5 fas in the 
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SECTION IX a 
of Crnanacrers and their ExeLa-| b 
# * NATION. 2X7 8 

Þ the following Sheets of this Trad, 3 are Þ in 
ſeveral Characters and Expreflions uſed in order I ſe 
to ſhorten the Work which I ſhall here explain. pl 
I. WaRzREvVER you meet with this a et +, 4 

| (more) it ſignifies that the Number followir — 3 
"Sep to be added. to the Number goin : Q 
; thus 4 +8, is read 4 more *. ws fi ite, 25 
e ee 4: „„ b 


F 


1. Furasgs (46) 8 that the Num- 
for following it, is to be ſubtrafted from the 
Number going eee eee is read 6 
leſs: 2, and- fignifies, that 2 is to be taken from 6. 

III. Twrs Sign X (into) ſignifies Maltiplication, - 
and implies that the Numbers this Sign is between, 
are to be multiplied together; thus 4 X ꝙ imports, 


that 4 is to be multiplied by g ; and 2X 3X 0X5,: - — 


_— 2is to be multiplied by 3, and that”. 
Ee OO ER 
3 0 


W. Tus Sign (by) ſignifies Divifion, and 
ſhews hat the Number going before the-Sigh, is to- 
be divided by the Number following it; thus 

12 - 4 implies, that 12 is to be divided by. 4; 
but Diviſion is moſt commonly expreſſed by ſet- 
— 2 down the Dividend or Number to be divided, 

the Diviſor or dividing Number under 
it, 1 between them, like a vulgar 


we implies that 12 is to be divided by.4-and <6 
if 48,3 7 was to'be divided by 518, I- expreſs f 
= (qual) „ ; 


bers or Expreſſions on each ſide thereof are equal 5 I 


one to the other; thus 4 ＋ 8 = 12, ſignifies that . 
$ added to 4-is equal to 123 and 6 28284 
implies- that 2 taken from 6 leaves 4, or 6 lef-- 
ſened by 2 is equal to 4 and 4 9 = 36 im 
plies * 22 multiplied by 9; gives a Product equal to 


363 and | 5 , ſtsnifes that 13 divided by 4, gives 2 


Quotient equal to 3, and the like of otherExprefions. - | 
M. Fur Terms. of Proportions are expreſſed 


* certain Points AS iro e 460 
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10: 15, and is "4k W wes firs, 
; babes the twoPolits: 3 two firſt Terms 
; read, n to 3 the four Points:: between the ſecond 
| P 
e PE e e e ee to. 


1 e or gain, and how much? . 
1 . the 3 paths 4 
rr. Then as 
S. : 2d. 240 K.: . 3 for 240 X 2 
= 480, ate 96d, e Price the Eggs were 


Ae 204-100 6. — 964 ==4 4. Monro 


» Warn ſeveral Terms are co 
by a Line drawn over them, it implies that th 
Keſult of thoſe Terms, being ordered, or ope- 
_ - rated," as the Signs between them denote, is to 
| the ſucceeding part of the Work; 

ſuppoſe an Expreffion appeared tHus, 
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5 8 * * n 25 2 is to 3 
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7 "ENSUR ATION isthe Method whers- 
« ven in any fre of dur and confi of hes 
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fi F 
- Superficial ire is the findi 
ber of ſquare Inches, Feet, Yards, 
igure, as # Floor, à Wall, Ce. 
Dimenſions in Lineal 


Sur 

ng the Num 
Sc. in any fat 
having the | 


E N 


III. Solid Meaſure, is the finding 
Lubie, or ſolid 1 
res that have Length,  Breadth, and Depth, - 
as a Block of Stone, Ma *. ha 
Dimenſions in Lineal — * Ying 2 
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As: the chief Uſes of Lineal Meaſure « 
erke the Dimenſions of ſuperfictal and ſolid 
chere · neod no · moro be {aid of g 
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1 SUPERFICIAL MEASURE. 


8 he's ; 2 1 2 ES : «1. oe „F re ig eg „ e Li er HELPS 
* vx oc 2. 5 0 7 . 5 


= |  WrrngIn it will be neceſla to lay down, 
= = Firſt, The 25 225 and Problems. 
ns Secondl > 
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r O=©=n a. 


Ted] when it is not the teſt Diſtance: be 

; II. A Superficie is a Figure which hach. Let 
and Breadth, and is it 
night or curved Lines. 


* 
8 ä . R * x II . 2 wy 


r 9 


Nate, Om curved Line may contain a Space or 
. but of V three<can- | 


III. Wan — is inclined e an- 
other Line in ſuch à Manner, as if either or both 
were continued, they would meet; then the Opening 
of theſe Lines is called, an Angle. Fig. 1. Pl. 1. 


IV. Wren one Line ſtandeth ſo on another, Mes 


as to incline to neither fide ; but maketh the An-. 
gles on each fide equal; each of thoſe Angles is 
called à right one; and the Line fo ſtanding en 


the other, is called, 4 Perpendicular, to that where- 


on it ſtandeth. Fig "I 

V. AL : three fided Figures are called, Trian-. 
zles, but admit of the following Diſtinctions: 3 

Firſt, If che three. ſides are unequal, it is called 
a Scalene Triangle. Ni. 3. 

Secondly, Ix the three dae are equal, un called 
an Equilateral Triangle. Fig. 4. 

Thirdly, Ix only B it bak 
led and 2 Bite. 
Furthiy, Ir it hath one . 

bi- angled Tri 

VI. ALL four od Fines ws cities 74 
iel, but admit of the following 

ions: 

Nit, Wn the four ſides aro FOE if the 
M nies 8 right ones, it- is right a*Square dds 

t Angles are not ones, it is ec 
Rhombus. Fig. 8. 


"Secondly, WAREN only two ſides are + quad; * 


the Angles are right ones, eee 


Je: 9. but if the ondary. ram it is ca 
2 Wenden. Fi ir. 10. 


* Tzsz four are called r 
as O's their e * nn, 


* 
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to cog other; but all other four ſided Figure 
VII. A Cracts is a dia Rhea” e 
under, or bounded by one Line called the Circum- 
ference; to which all right Lines drawn from 
| Ying voting within the POR EN e 


W W. 
VIII. Tas 8 4 5 is a right 
Lune drawn the Center, and terminated at 
=o End by the Circumference,- and divides the 
_Cirele into Be: ogg Parts, each- racer ute 
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EF alone itſelf, without . any 


adjoined, then girt it about . 2 
the Height of the Story is the os The 
+ Thicknefs muſt be the fame the Jaumbs are off, 


© provided that the Chimney be wrought upright 
from - the Mantle-Tree to the Ceiling, 4 


Ning any thing for the Vaczocy be the 
Flos (or Hearth) and the Mantle- Tree, becauſe 
of the Gathering of the Breaſt and Wings to 
E aro for the Hearth in the next Stor. 
3 be a Party-Wall, and 
n Wall be r 2 itſelf, then you muſt 
meaſure the Depth 'of two Hunks and the 
of the Breaſt for a Length, and the Height 
of the Story the Breadth, at the fame "Thickneſs 
your Jaumbs were off. 
Wu rx you meaſure Chym In thets 
with» a rod i 42 
r 
Breadth ; and if they be four Inch Work, then 


vou muſt ſet down your Thickneſfs'at one Brick- 
work ; but If they be wrought nine Inches thick, 


fo when” th and 
"JN metimes they are I IRS 


Al 


_ - l the Thicknefs of the Walls 
gr bun Brick at exc Decreaſe : The Thick- | 


will come, ſo that the Set- off 


IT is common to build from 2 Baſe 4 Courſe 
8 | 


and the Height ſhall be your 


alone above the Roof) p< ou 3 en E | 4 
WI your Thickneſs one and an helf Brick, in Con- 
— line: of Wyth and Parge t and Trouble "= * i 

Scaffoldi - + 


1 moſt Places to allow double | 
0 Meaſure for Chimnies. 


* tes 2 5 3 
9 


n 


„ 


7 0 N | 
RE. eres Fs ee Fa £c1 
: .. : 8 


N. B. Tus a ne of 
des being divided by one cir enſion: 
wil give the other Dimenſion... | 


FG: 


4 3 


* * . qo 
4 * y : : * 


"QUESTION. xX 


MW: *. 7 ; 5 | 8 4 5 * 
I'S _ * 4 - he $ ; 3 as, „ ate” 


WHAT Difference is there between a Floor 48 N 
Feet long, and 30 Feet broad ; and two other, 
3 half the Dimenſion :: 1 bd 
X 30 = 1440; and 2 X IS X h 
but 720 half of 1440. 4 *y TY 129 
THrznREyFort any plain Figure, whote Dimen- 
ſions for Meaſuring are double to the Dimen- 
3 like Figure, Fontains | four. times 


A ay Plank is 26 Inches broad; and I 
want a' Yard and an balf in Area . faw'd off z. 
e from the End muſt the Line be 

14 Yards Area 13k Feet Are and 26 9 


* : 


N 


A JotsT is 81 
1 


46 F 3 . N FW 8 > IE Es 7 
i 


Wave a Girder 19 Inches by 13; but one 
that bas but 'a Quarter of the Timber in it, 
it be 10 Inches de "will fervo my 


. 1 0 * 1 


G Þ = 05 pt. go re 


Lhe 


. 


6 Trches r 
vered with Lead at 8 bb to the Foot; what wilt it 
come to at .. TG - 


Ih 7, ty 


_ * 165=35 97 F. the. a WP: 5 * + 
2 e 8 


e Cwt.; as 1 

+85! $53 Cer. the Weight. 
THEN as 1 Ct.: (99 412 3 25,B66453 Over. 

85 To gs I. 148 Wop 1 85 6. TR tome 


{4 


sorross 2 | Maſon and « Plumber Gould a agree . 
as follows: . _- 
a e TT AY 
rn, every Foot reof h 
18 W. at ns per Cw. and . to 
be 81 Inches long, 46 Inches deep, 
Inches broad 3 with three Stays 3 
fame Strength, and each 18 Inches deep: Pat ot 
Maſon to pave with Purbeck Stone, at 7+ per Foot, - 
a Square, that ſhould juſt balance. the Coſt of the 
Ciſtern; what mut the Side thereof be . 
u ze 127, which & . 4 2 „ 
h of the two Sides and CO : or the 
Girth of the Ciſtern; then 234 OY 46 = 10 64 
i e 
36 = 2916 Inches, the Area of the Bottom. 
e 36. the Length of one Stay, X by 18 
the Depth = 648 Inches, which Xx 3 2 1944 
Inches, the Area of the three Stays. Then 10764 
+ 2916 ＋ 1944 = OP e the . of 
the whole Ciſtern and Stays. 
Note, 19 = 1696 Cwt.:&c. 
Tn . 144 /q. In.: „1696 Cor.: 22 1 
br. : 18,4016 Cut. The ſhorteſt Way to work 


* 


this Proportion i is, divide the third Term the © 


* 1 . 4 = 
a 2 3 
£ " I 

a 


1 1 108, 5, and X the ſecond 1 erm 


yy 85 


* _ 8 * 


+ 4 


* 


' HE; wi E NE 75 £4 5 *4 1 ri 


reiaht-of of ws 9 8 
Trex if, TC. : 95 L : 18,4 
eee Exquet that th 


THEREFOR EIT 
 : $89,g0864 Mb Fe. 


--* 8 o 


35 
9 3 
* 4 Th 


"QUESTION "8 
: 5 * - — 4 "2 


a. : * 1 "re . *E 2 * 


> 4 ' E - + 
* N 8 7 Fa 6 4 & BP a 5 , G ; n 
2 3 000 £ ; EL 3 : | 

5 8 J hk 3 


Ss 


a. 


K. FS 4 
. 


* 


0 | 1 H Aves 4 Fleight of Iron Railing 42 2 Feet Jong, 
the Barrs whereof a re of an Inch . and tbeſß 


| 1-105 1285 Weight is 1. ue, But T have a mind 


to change them for ſome that are Inch and . 


* 75 and muſt give in 1 4 4. per in 


Fre 8 wilt the _ come to? > 


the Areas of the Ende; therefore” inſtead: of the 
«Sides of the Barrs, N res, or 4 
the Ends, and then it will be, Cr af 


A. — Fe 


proceed ſuppoſ ſing there The 
but as the Length of the new is to be the fame 

with the old, CT OY nn 7 
Rule, thus: ö gy HE ES 


1 8 


Strength. coc. Strength. Coe. N 
* Jag: 11 7 3.24 2 
k 4 * fo” 4. 
Ie r: 4 112:2-2 
ae, 
8 5 4. 


QuEs TION: Av. 


wk 


* TxIANGULAR Field that i is 1777 Links 
in the Baſe, and 900 Links in the P : 
brings in 36 L. per Annum ; how - n 
for per Acres? b W ah 
(4503 177 X 450 = 00000 

628 » $503, then e ſquare Links 
in one Acre) gives 8 Acres; then 8) JEST. 
=4L10s. 20 Rent per Acre. 

I BeLrigves the . Examples are ſuffl- 
cient to illuſtrate the U the firſt and ſeoond 
— — to make the Buſineb of Ne- 


old 4 5 58 the Se x1 
an 8 e eee ee 
wy done thoſe at the Beginning; but only ſhew 
how the Queſtion is to be wrought, and 3 
— Reſults of the Proceſs, which 1 


ö 


28” p by - 
* 6 CE, 8 


2 55 1 * 1 1 52 N x * p * ; p72 


bo 


1 From balf the dum of * three 
' _each-fide ſeverally; then multiply the ſaid half 
..- Sum, with the ree Differences continually 3 and 
; out. of this Product extract the 


. 
4 


| A FIELD of a 
| 1 THANE . 


5 415 — 35 2 S a e Dit 
T- $3 at wed” AAS 


E 5 


„ „ 3 N "oe 13 


. HEN 415 


8 oe 


— 


"of E NSU * 
* Es T 10N f 


ha FieLD of a criangular Form whoſe Sides 
are 380, 420 and 765 Yards, lets ſor 55 5. 
per Acre; how much does the whole bring in 5 
Annum 7 1 en 1 mot BY 2 Ds 1366: 
| 380+ 420+ 765, ="565, nd 768, 
Yards, the half Sum of the thred” Sides. 
782,5 — 380 402, 8, the firſt. Difference. 
782,5 — 420 Aenne the ſecond — 
752,5 — 765 gr the third Difference. 
2 2,5 X 40, 7X 
3 225 5, 
14699,034 i uare. Yards, Sc. which divided * 
4840 (the ſquare Yards. in one ne gives 952374 
Aga. 
Fux, 2 83 2,5 EEE ; 
: 25340285, 2 25 . 8 4. ot 4. ent of the 


whole per leer Ee: _— : 


* FAD 3 LI * 4 2, 5 . 1 * 


1 PROPOSITION TV. 


8 ; ? : 2 i 


1 FED 


Tio Sides of 2 right angled Tringh * 
nn to find the other . 15 


L jj 


ry 
W 


** 


* 


Tars e admits of e Oakes. Ki 


THEY £& "If £ * : 
_ Tan two Sides Ca 
bein 


. ; 


Ne 4 CL GW ably * 4 > = 


+... 
$ 


3 ae their Sum fs 
; and it m_ the Hipothenuſe _ 


n 
* a8 2 


r 
ht of 2 Buildin 
ta, and 14 N 14 = 196, 
| TN whoſe ſquare ] Root 
. the Length of the Sho 


n 


mne Bank Now 5 the Preipice 
229 Feet high, [how broad muſt the Brook be 
380 X 380 = = 144400, and 128 X 128 = 16384, . 
then 14 — T6384 =i2801b, whoſe ſquare 
Root iv 357579 Feet, he: the Breadeh ef the Thook 


8 y 
2 n ; "47 5 5 
+ 


are 


*. 


þ FE: 8 , 
-4 W £8 {* ** 5 * 


1 "2 = 1 He . 


> 
£32 $08 
4 


"HHS As 11 P os ap 4 b nn Es 


— ag over pr — removing 

will touch a moulding. 40 Feet from the e 
on the other Side; how broad is the Street ? | 
. $245 X 5245 = 2756,25, and 29 X mn 
al = 841, then 4756,25 — 84 = 19155254 whoſe 7? 
the ſquare Root is 4 176 Feet the Breadch bermeen the 1 
L4H Ladder: and Building the firſt Situation. _ 

Secondly, 40 X 40 1600, and 2 756,25 - — e 2 
2 1256,25, whoſe. 19 Root is ind aiding 


ſecond Situation. n 


"Tuzx 43,76 55 4 = 
2 the Street x 


4 "Bs 


13 , 
- bd uh 1 2 2 5 0 OY ” S 1 5 
e > „ . 1 by OE. mv : 
? * ; * 1 F 


n 15 ©. 81 ＋ 1 0 * 8 


4 


3 > + 8 


RR 0 
s 


2h oy — 


tet a 
1 3 


1 either hens reater Ange 
Perpendicular to the ba 


[cat is, the P. 
my el ſtand. 


him to work 14 Hours . 
8 5e 358 = 260624 72s. == 687 


* 


TEA 14 


ssen on. | 


— * * 2 ” 0 K * 


3 


= AT-is the A 


Diagonal is 34 Feet, 
*erp ala L 25 P 


Triangle t are aß 3 and 471, 


and 416 "what is the t ek Ws 
538 +477 + 283=1292, and —— 1292 


And 646 6.108 X 75 * 363 = = 4432012200, 


whoſe Root is 6657 3.35 VW 
do LEE 73:2 Ae Alx, 


and in the other, the remaining 3 432 


n 284 


A & 8 EN. 593 — 538 55 firſt Diſtance... 
ed, as: 593 — 432 2821 It, ſecond Bidance. 
5093 — 216 = 377. third Difference. - 
AnD 593 * 55 X 161 . 7. = 1979632655, 
whoſe Root is 44493 Ya | 
Tus . 5 3211 1066, 35½ 4 


8 13 | ww Ii. F ol he Aubert 
)))ͤ¶ͤͤ¶ͤ 75 : 
| PROPOSTTION. Vn. 

. 2 L e. 
de : the theo of @ regular Pore © 
WL 9 be Center of the Figure, Which ; 
is done thus: = 8 
Ir the Figure has an even Nunter of Sides 

3 from any one Angle draw a Line to. the 7 
Angle directly de and the Middle of this I + 
\Ling is the Centre required. „ 6 
te the Figure hath an odd Number of Sides; t 
J) oCEA Bina, Fromm: he ˖ 
Points of biſection draw Lines to the Angles di- 
be ce — thereto, and the Point where theſe i © 
e cut Cote we ne of the Fi- ; 

as r if. 2 | 
Tas Center bring this found, fromi/lt fl 
Ferp e the 8 and mul- e 
tiply. this Pn r. by balf _ the Süm 'of the b 
e, and the Product 8. f 

6 5 2 - 8 i © TY x 5 ov tp * 


* 
e 
* * * 5 un 1 „ 1 * 
- 1 £ * 
3 — K 8 
. 
4] 5 
p * 1 1 
* * 


2 rene. ul van 


the 2 3 deute Yards, 
HEN, 02, 5 * 1 2 = 5 
the Area. 5 79 

Bor the e of e Polygons is more 
expeditiouſly obtained by the Help of 2 Table 
conſiruted i in the following Manne. 

Tu Side of any of the tegular Polygons i is 
ſuppoſed Unity or 1; then by a Trigonometrical 
Calculation, the Pexpendicular is found, and from 


whoſe Side is 1 3 the Area of another 
like. lygon, hols de only © iven may be 
found, without ſeeking after the Perpendicu 4 
for as the Square of the Side of one Polygon is 
to it's Area, ſo is the Square of the Side « any” | 
other like Poly gon, to it's Area. 
& Bu r 3 the following Table Dake the 
Ares of Polygons from 3 Sides to 12, and the 
N Side in each being Unity or 1, whoſe Square is 
alſo but 1; * multiply the Square of the 


- | Side of any given Pol gon, by the nlp rant he 
Nabe, er, and the Area. 


2 Tabular it e 


3 


thence the Area by the foregoing Rule. 
. Tnvs having found the Area of any regular 2 


19 Ole 


- 1,0. O0 0 SO 
1,7 0 


25,5 9 


2 
8 
3 
227 


518 5 70 


3 
8 514260 


whole Side is 12 RE 


ger Mult . ot = 


2 
9 * 


2 9 * 8 
— 25 . 5 * TIED * 2 


9 1 


PROPOSITION. VI... | 
er eco mg Fe: -- mM 


* 3 ; "RE a 8 


N ; a . ? $ 2 i : A q 


2 2 L 
0 1 


Dierpk the Figure into as many Trang a ' * 
may be, by. drawing Lines from any one Angle 1 
to all the other Angles; and the Sum of the Areas | = 
of the ſeveral 2 will by the Area of hs? 
Figure. Fg. 22. 2 "x 

UT the Lines (quently) may be better 4 2 4 
than by drawing them all from the fame. - Þ 
Angle, vix. « by apa the Fi igure into Trapezia, | 

- 44: ih and leaving as as few fingle 
Triangles as aba for the Area of a Trape- 2 
uum is more expeditiouſly obtained, than the Areas "2 
of the two 7. which compoſe the Trape- Ro 
zium, found ſeparately. te 
Mete. ALL right lined 1. 54a may be divided 
into as many Triangles (without any of the divi - 
ding Lines cutting each other) as the . hath 


of 7 8 
lis 8 


* 1 5 * "I 
8 „ b I -- e * 


= @ >» 3 


1 /QUES N A; XXIV. 


Ty. 


Sorroszx a Meadow: an irregular 1 of 

Is Sides, Which is let for 34 Shillings per Aero; 

upon the Menſuration is divided into three Trape- « 

zi: In the firſt, the Diagonal is 4 Chains and i 
4 Links, and the Sum of the Perpendiculars are 

Ei n in die ſecond'the Diagonal is 

WH 7 Chains 


AS a Le 


— 


* 


— 


— * 


8 


Chains 43 Links, and the Sum of the Perpendi. 
EH 38 Links; in the third the 
6 Chains 78 $ Links, and the Sum of the | 


* 


rapezium. 
7 C. 43 L. = = 743+ and $ c 3 bx = 53 
Yan 743 X 7 ie L the fig 


7 & 
5 


Seco 
"gary, 6C. 78 1. 678 l. and4 C. 84 L 
41 e wen. 


E 

121 77804+ 199 +164076=4417 1 
224441747 Acres, which at 345. = 1,7 THT 
. 205 21 > the 4 


OF; 4 cinclz 2 its Pans 


AVING A right lined Fr 
gures, I come next to the Propoſitions re- 
lating to 3 circle, of which there are many; but 
content myſelf with mentioning. on] 
of which there are nn . in Ten 


* * 


i 


9 n 5 6 , Re. © b . + 9 | 
N f PO re Wo OIL 3 OO ol 
* as; EST Rb 6. r 4 W — 8 8 
—.— * 
e dee T 5 * 


& 5 
„„ r 


ME NSURATION. 105 | 


4 I 2 order ws which, ie wil be nec 
, Wl to ſay ng concerning the roportiens 5 
Uſe of hereafter about the Circle, Ce, 

Tu antient Mathematicians (and W fome 
of the Moderns) made ſeveral Attempts to find biking 
bers that would accurately give the Pr. 
cen the Diameter of a Circle and it 3 98 
W ference'; but it was found :mpoſſible. and then 
concluded, it was to be done no other wa ys but by 
Approximation, that is, by Numbers whole Value 
e continually eee nearer the Truths. without 
Wl ever arriving exactly at it, 
ARCHE DES found out a Proportion i in 
WH whole Numbers, uix. of 7 to 22, that is, ſuppoſing 

the Diameter of a circle to.be 7 ; he found the Cir- 
2 WU cumference of the ſame Circle to be 22 nearly 3. 1 
22 is to much. 
METIUS. found. out a Proportion * 11 
. 3553 that is, the Diameter of a Cir- 
cle to be 113, he f I 
ſame Circle 355 nearly; but it is alſo too 
tho much nearer the Truth than Archimedes. 

FAN CULEN made 2 greater Paget in 
this Affair than any before him; for he ſuppo- 
ſing the Diameter of a Circle to be 1, found (with 
prodigious Labour and Trouble) the Circumference 
ke p141592653-5897932384.6264338377-95 9 | 

which was then thought ſo great ork 
ſo curious a Performance, hy the Numbers Fm 
cut on his Tomb-Stone in the Church-Yard | of 
St Peter's at Leyden. 5 

Bur by Methods of which the Moderne are now 
re- I poſſeſſed, the ſame thing (and many others of the 
ike intricate Nature) may be perform'd with abun- 
antly leſs Labour and Trouble; as is ſufficiently 
cal Wl ewn 9925 ar Nabe, in his 1 Palmariorum Ma- 

5 5 theſeos, 


Re" Whats he gives Mr Machin's Peptic of: 
"the © Diameter 2 5 1 o 100 
Places; that is, fing (as Van Culen did) the MW 
1 | Diameter to be * e found the Circumference to be 5 
1 13701605635 597972 384.626433Þ327 «950288, 
= 2 ee 2097 494.4592307 8 16.4062 
| 62 on e true to 100 
that with very little Time 
e a notable Inſtance of the 0 N 
ol the Methods uſed by the Moderns, 'oyer-thoſe d 15 
the Antients. N RS i * 1 
VAN CULENSs Proportion being of all othen 
the moſt fimple, as in ſome Caſes faving the WF” 
Trouble of Moleiplication.; and in others of D- 
_ viſion, I ſhall all along confine myſelf to itz and 
here obſerve; that it is thought accurate enough w 
uſe no more of thoſe Numbers than 31416 
; and thus increaſing the fourth Place in the De- un 
diz by Unity, the Deficiency in Operation f t 
= ariſing by. omitting, ſo many Fi igures as muſt br 
| done, to make the ork. any thing LY eaſy] 


are in a Manner ſupp ] 
IT may be 3 1 would rho ſhey ff or 


\ how theſe Proportions were found; but as I writ" ® 
this chiefly for the Uſe of thoſe who may not have 
had the rtunity or Inclination to learn either 7*P 
Geometry or Algebra, I forbear it, knowing tht F'® 
if I ſhould inſert it, would not readily un- 
derſtand i it; and thoſe who have ſpent ſome Time 
in. the Study of eee and Algebras doudt- 
| lefs have found it well done already in many Au- 
thors ; and I think in none better chan in the tior 
| above-mention* d Book, © | f 
2 8 now lay down bene Theorem 

ng Circles, which are already 1 wreck in 


Tae * and others, 
* Tat 


S 


- SI 3 S es S328 


OR OLED Tt TIVES. 22 * * 1 

N ning 2. 

x68 3 r — 5 
— his Ss * 4 
* N S 

e re 


„ MB NSU RA a. 


L Tas Area of every Circle i is equal to the 
Area of a rectangled Triangle, one of whoſe Legs 


is a Line equal to the Radius, and the other Leg 


ual to the Circumference ; and hence ariſes one 
thod for finding the Area of a Circle, viz. 


Mut T1PLY:' half the Circumference' by half 


the Diameter, and the Product is the Area. 

II. Tu 'Di 

ircles ate in a direct Proportion to each other, 
and ſo are their like Chords and Arches, as are 
alſo the Sides of their inſcribed and circumſcribed 
Figures; that is; as the Diameter of one Circle 


s to it's Circumference; fo is the Diameter of 


1 * Circle, to it's Circumference, Sec. 


Tun Areas of all Circles are in the eo. 
portion to each other, as are the Squares of their 
Diameters; or as the Squares of their Cir- 


unfergnces ; and alſo as the Squares of the Sides 
f the inſcribed and circumſcribed Figures; that 


y other Circle to it's Area; and as the Square 
f one Circumference is to it's Area, fo is the Square 
f any other Circumference to it's Area, &c. 
FrRoM-theſe three Theorems are deduced all the 


roportions concerning a Circle uſed in practical 


8 e 


. 


Tu following Table ſhews the uſeful Multi- 
tons E o yo: 


* . 


iameters and Cireumferences of all. 


n 


„„ as the Square of the Diameter of one Circle 
o it's Area; ſo is the Square of the Diameter 2 | 


liers and Diviſors calculated to ſhorten, the Ope- 


1 


2 r „ Diameter F  Circunference 
—_ e | : Gierele equal F ti | the Circle a 


$##- 4 
A 


13 17. 4 Circlebe TL 2 7 IT ne ee 


* „„ ISS 


9 


. P 
Az 4 * 9 
. 8 


"ph * 


Fa SF © 


the Circ or Square 
. die f the 


| ONTO 3 1416, 
8X, 5 = = 7854 N 
a . + EX - "he - 
„Tur ſquare Root of 37854 i is 886 
the Side of the ſquare Equal per TRHEOR. III. 
h AND becauſe the Side of the inſcribed Square is 


the Hipothenuſe of a right angled ( 
angle "whereof the Radli are the Legs: Th 
the Radius „5 & 5 = „25, which X 2 =, 
whoſe" ſquare” Roat is ,7071- the Side of the in- 
{cribed e per TM EoR. II. | 241 as 2, 


1) Tri- 


Ll X 
* * þ : | # x . 8 S 
Su » 1 *, 5 = — * 5 © N 8 * 
« is "2 _ N i" 22 * 2 * - . WY 
{ 5 
4 * 
- * * 
* 
. ax 
7 * W024 Y 7 2 
- "* * * 
. * 3 5 : ; 
* 3 * 5 1 < 4 _ 
8 5 * Gs % 
* * * I 5 
+: 
* * I i 
* N # * F 
- 5 
| I - I N «4 | 1 
IS. 
* 
- 1 2 — 4 
Ts. 
3 
22 
<4 EI — i 3 
F * 4 


» R 0y03TTHON * 


The Cirgumference of @ Circle being given to fn 
firſt, «tbe "Dtametty ; Keendly, the Ares; 
| J Square Equal; am 


Th "Tun ſquare Root of is 28 
2 N 


Feurthly, 7322307 2 = 315915 45,fthen 189186 


N * 2 = os68Og⁰ 4050 whol 
1825 15. G cf he 


: the Square-of the Radius! 

en the. laſt Example; 

= heeauſe the Side of the inſeribed re i 

N "De of a right-angled Friangle, wheredf 

F ' the two Legs are each the Radii of the Circle 
1 SeFzonverr. N. eg. 31. e 


* * * ICP 2. MS 0 
if, eee 4 i: i che Diameter, ſ 
* " gor Tuzor. II. 8 
Secondly, (LEP X-#=-,t597545 X * 
= ,0795772 Bat 207959 will do, which is the is 
A, Per = 
of 
T 


* 


XR O HOSI 


ra 2, of tbe croumberi- 
Vim Circle, and.alſo the Mienen and N 
TO oF * Circle equal. 


3 


* 


E 14 E ZE 


. 
he "Square, Per 


2446 2 7142 4 the Cr. 
er bop non; Hl. 5 143, | 
Dir dly, 1156 12: T: 227324 -and ee 
Noot: is 3 tte Di of IE: - 
qual-in Areas to Square, per on.“ 
e ern nee: 1,1483) 35458749 
le r 35845 e 40 | of the Binde e equal, 


0 
# = 


(4 


: * 


2 4 LAGO OTD TD & wo 
1 16 4 a TR E. | 75 2 


R O po 81 10 * x 


The ea of 4 Ge e CY Yo la te 
'  . Squares of the Diameter and 4m oh 
"Oe the Side of | the #nſcribed $ 


EXAMPLE. 


Tun Area 1, what Joe ths Ras © 
Da 7854 E 2 1, 27 * the Square 
Dag ger le e Lo Il. And by the 
0 a the of a Cirde, whoſe 
Area is 1 was found to * e e ee e 
ſquared gives 12, 56622 5a, &c.. f of the 


; Rats In the laſt Example the 15 © of 
| ee whoſe Area is I, was found to de 1,1283), 


| then = 2937 = 256415 and 256418' * 56419 a1 
= 4636598, Et. or | or: 6366 che Area of the. in- £ 


Fon the "AR of half the Radius i is _ | 
ros. IV.) equal to twice the Square (er Fa the $ 
Side of the inſcribed Square and every re 
being equal te four times the Square of half, the 
Side ; therefore twice the oo of the Radius, 
is equal to the inſcribed uare, fig. 32. 

| Tas following Examples will ſhew the Ap- 
. plication of the Numbers in the Table found in 
the four foregoing Propoſitions. 
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3.9087 the Diameter. 


hoſe, ſq. Root ¶ cu 
Sg. Cie. 8 N the 3 
Circumſerenee. 


S. D. 4. 5 
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12 : 150,4 
$4.1, 7 whoſe ſquare Root is 8, 0 
392 1 — * 
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Diameter is 20 ? 
A 1: 3,1416 2 
eee the half is e the Arch ; 


"Fay ag * 
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| Serre the Diameter of 4 cue * WE 

what. is the Area of 4 Quadrant (or fourth pan Eh, 
4 thereof? ERS „ 1 FFF HD. 7 
"YH As 1: 23,1416: : 16: 50,2656, whole the Cirs. 
cumference 3 the fourth part is 12,5664 the Length _Þ 


7 . 
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re, xD = | = 6,2832 K 8 = 


| this Produdt by half os given, are 
. . TT 

: . e For a Quad rant multiply 141 
* by half the Ben Diameter, and it gives the 


Tux Truth of theſe two Rules is manifeſt fron 
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the inte - 3 Cirde, aud the D 
2 Center | a Chord-Ling is 1 


and = 


ir CF 


{2 i $29 35 Ait 


Center 1 ie is to be 5 and the Re. 
mainder is. the verſed Sine ; then mutiply the Dif- 
- ference between the Diameter and the verſed Sine, 
by chore Sigg, and out of the Produ@ extratl 
| of half the Chord 


as required. a . 33 
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Sorrosk a Circle rh a "what ö x 
© , he 3 of the d- drawn 5; 6 from "Bp 


10,6 the Radius 3 then 10,6 - — 5,6 


1 Sine, and 21,2 —'5 = Mats the 
3 then 16,2 X |. . n 0 


=? = 8 
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is the Diameres 7 

ord, and 9 K 9. 57 


95 in } d 


| 81 i 4 Sf rand T p | 
a 4 164 K Yampeter ought 


5 | 
Ir will be very eaſy to find de Ctbrd ef 
che Arch, for it will be the Hipothenuſe of à fig 
angled Triangle, whereof the verſed Sitle 'will be 
one Leg, and the half Chord the other Leg; When 
fore extracting the ſquare Root out of 1 we 
the Squares of; the ,yerſed Sine and half Chard, 
(fer PRop. IV.) will oy Us "Ln of half the 
Arch. Fig. 32. r 822 
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To gd the — Arch 4 47 
= PETER Arch and the Bis 
AF, e „ 1 4 "oy 1 
1 * 0h e eee 
IVIDE th Cube, Fe the Chord by ſix times 
the Square of the. Diameter, and to the Quotient 
add the Chord, gives the Length of the Area, 
very near. But if you would have it more accurate, 
then divide three times the fifth Power of the Chord, 


* 40 times the fourth Power of the DEE, and 


1 Tie Chord ef half "the dete 
by 8, ind From "the_ Produtt fubtraBt the ho 
of the 1 ole 1 — * - 


pant To the double Me Chord of Half th 
- t's Arch, add one third of ifference be- 
the Chord of the whole Segment, and the 
double Chord of half the Segment's Arch, gives the 
of the Arch-Line. © - r 

Tun Arch is obtained by either of theſe laſ 
Rules very eafily ; 1 ing the Chord of balf the 
Arch be given W that be firſt to be ſought, 
from 5 ig i it . 


Operation. nee gator 6 
ei Lhd: > Nut 
2 ef es E oy A M P L E. 


. the Diameter 40, and the Chord 30; 
_ what is the Length of the Arch ? 
Inis Example I ſhall work by tac Rule. 

| Buſt gang hn, wn page 


Chord, "40 & 40 K 6 1 Ry 1 255 


= 2,4), Sn and 30 1 2,47 — * 
Length of the Arch: But if — Ee 


2 thin PX. M N K 50 & 0X3 
, eee 


= 192400000 3 then ef —— 3 71. * 


32,547 4 711 = 377 8 the Length very near. 


__ Secrnd.:y, By the other Methods; but f Grſt u 
e of talf the Arch. 97 1 
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Tx es ba: wo from the. Center, to. one 
_ of the Chord, then it is plain, that if from 
9 Radius be taken the Square of 
half the Chord, the ſquare Root of the Remainder 
5 be that Part of the Diameter intercepted be- 
tween. the Center and the Chord, which ſubtrated 
from 0: Radius leaves the | verſed. Sine; then the 
Square of the verſed Sine, and the uare of the 
Semi-chord added t „ the ſquare Root of their 


2 mn 


* 16 = 205 3 then 400 _ has: = 1175, whoſe 
ſquare Root is 3· 2287, and 20 — 132287 
26.7713. the verſed Sine; then 6, 7) 13 X 5,713 
— 4585050369, and 225 + 45,85050369 

0,85050369, whoſe ſquare Root is 16,4575, 
0; yay d of half the Arch! then per Rule ſetond. 


16, 4575s Xx 8 = 131,66, and 131,66 — 30 
= 101,66, chen 2 = 33.88," * Arch's 


——r MOLSTILDOG 0 | 
T3 # & * 5 3 i 


Acain, her” Rule third, * 166% X 2 
= 32,915, and 32,915 — 30 = 2,915, and 2225 5 
= f ALA 2 n 5154 + 9713 33,8863, the 


Ir — ets vt half the Arch 
be taken mechanically, I think the ſecond Rule 
the moſt expeditious, and is accurate enough for 
Practice, V 
pg ſmall. 
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6” of the Arch intercepted” be 
tween the two Radii, then multiply half that Arch 
Þ the Kadjus, and the Product is the Area. . 34 


ee As tina. k. AMP IL. K. 42 
Ws is the Area ef a, Sector * Radin 
being 24,5 and the Length of the Arel 162,6 ? 


=$t;33 then 33 * 24,5 beo 


. 


Ix the Length of ee ad ban t 
Semicirele ; then find the whole — — 


plear the Circumference, which ſubtraGied 
the Circumference' leaves the Length of ws Ara 
in the given Sector, the Area of which find as be- 


" Py Hig, 2288.88 = ride 1 3 88.10 = 
- PROPOSITION 


- * 8! 
2188 "the Area of « Sepment of @ Circle. 
. 1 — : We $4.5 'Y ” 140 $. 7% 3 + 4 wk 2 0 13 . 125 21 * . 
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"Der find the Center of a Circle, from 1 
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draw a Radi to the Ends of the © 3 Gl 
the Area of that Sector, from which ſubtract the 
Area of the Friangle confain'd under eee 


und the two Radi and the Remainder is t 
Area of the Segment. Fig. * TR $4 4h. 4 ¹ 
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EXAMPLE.” M 


sorrosz a Segment of a Circle has Chord- 
Line 24 
ON, - 


22, u. "and fa & 12 14 met 
. = 1h, * N 25, the Diameter (per Px o- 
yos, XIV.) then = 2 12,5, the Radius. Again, 


Ik N 2 3 
& F + 3 © 


"il theSemi-chord 13 X 32 = geg and the verſed Sinw 


e 144 + 81 = 225, whoſe - 4 


5 t is 15 the Chord of half the Segment (per 


ros. XV.) then 15 x & = 120, and 120 —=24 | 


=6,and E zu the Length of the Arch, half 


0 = the Area of the Sector. 
Ae 12,5 41 75 Radius) — * (the verſed 
e made 


dine) leaves 3,5. 8 the Height of the L the 


$ 0-870 - 


= ves Chord and Radil hen == 12.X 25 = 42, 


the Area of that Triangle; then 
the Area of the Segment. 


n 200 — 42 525% 


= h of the Arch, by the following Rule. 
1 ULTIPLY the ference. between the Radius 
ich and + SS Sine by 8 times the Radius, and this 
Product ſubtrat from 14 times the Square of the 
the Radius, from this Difference ſubtract 6- times the 
i Square 'of the Difference between the Radius and 
- the verſed Sine; and this laſt Remainder divide by g 


times the Abe added to 6 times the Diſſerence 
between the Radius and verſed Sine, and the Quo- 
M 3 vent 


: n what 


is 16 z then 12,5 the Radius muliphyq by 16, gives FP 


Taz ame may be done without finding the 
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© tient multiply by half 4 — | 9 Chors, 
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3 $372 E the big e in order to 
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. | | 1 : WY 4 255 the D MEN, 
L £ | - * che Radi 2 CW» frat 4d 5 0 Differ 75 erence 
4 6 * 1 8 X 33 = = 359» and 7 X 425 * 14 
. Then 2187,5 — 350 =1 5 nc 
I X 255 5 735» „ then 3 — 


SB. 1764. Js « 46% 15 . 1 I %; 4. 3 
_ AGAIN, 1 12,5 K g= = gs 8 * 
* 77 


1 112,5 11818358, a 


8 re en 1 5 = = 158 56r 


= + BR OPO 81 TI oN XVIII. 
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2 3 1 9 4 a 3 ? 


M 5 Is * «& the given Circle 
| Diameter by. the intended Increaſe, and out, of th 
Product extract the ſquare Root, which Root wil 
de the Diametet of dhe Circle required. | "OE 
* - „Bor if the required Girde it to re 
i wen Erden des en intel of Multiply ing, e 


th 


ae 


the intended. D and out of ths Quote en. 
nnn x 
1 3 11 4 =» 5: 
E X. A MP L E. 


. 4 ws , 0 ft Ad: Gets 1 be oF Die, 


whoſe Area, is 72 times 35 much 2s a Circle of b 
Inches in Diameter ? F nme th z — 
25 X Fe 5 = 625, the ſquare of the piven” B.. 
meter, which multiply d 12, the intended 1 _— 
Shar ho TIO, whoſe ſquare Root i 
r required ; Bans git 
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Ten Par of. 25 Ana of 6 


Diameter is 25, 
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To fud u. Area of compound r 


Frounns ate "Gans be 
vides thereof conſiſt of both ri 
and mw oye the Area of ſuch Figures; u 
| e Mp CR 


under the Curve Line and Chord] Irill be reduced 
to a right-lined Figure, -whoſe Area find as directed 
in PRop. VIIL to . if the Area of the Segs » 
{| merits {found 28 1 fer Pop! XVII.) be added, be 


dar Ha * e * * Ae. Re 213 
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- ac v4 2715 


F #5, SV. 24 2 * * 5 e 


9 


i bu 3 
1 „ ˙ ͤA—Ä—x—x— gf 
n 


EXAMPLE. 
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F4 8 A . FX mm * * 2 . 


gorrost a Cloſe of five Sides, 4 tao. 8 
are the Arches of Circles ; now the Chords being 
Es = tact the Figure will be a five · ſided right-lined 
Frm which. e by Lines OW divided into 


riangle ; in the Trapezium 
Diagonal i 1 Chain and the Sum of the Per- 


= n ins ; in the Triangle the Baſe is 


4 Chains, and the Perpendicular 6 Chains ; in one 
the: whole Chord is 6 Chains, and the 


Chord of half the Arch is 34 Chains; in the other 


e e Chord ins Cialis, and the Chord 
e mare 


——_— 


Firſt, © = 355, then-3,5 X 66 = 2475, th 
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Send, — =3 then 3X 4 = 14, the Ares 


Ae Tiriangies ber PRoP; a 

Dbirah, In the firſt Segment the Cord of half he 
Arch is 355, and half the whole Chord is 3, then 
355 * 3.8 ee and. IX 3 n 


fin, a= 2 0 4 1,8 = 6,8, an 


=" = Og Is, 253 3.4 = 178. = 156, 


the Diese tene thr verde Bike hd Rios 
then-3,4 x 8x mo 43.52, and 3, 4 X 3,4 X 14 
=, ** and 161 84 — 43,52 118, 32, an 
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1.6 * 1,6 * 62 _ 26.96; —— 418 8 — on 
= 102,96, and 34 X 9 = 30,6, and 1,6 & 6 


=o and ae 540 then BY 7 


Athy: Tn the honed it. the Chord of 
half, the Arch is/2,5 ung Hf the whole Chord 
is 2, then 2,5 N 2,5 = 6, 25, and 2 * 2 = 4. 
and 6,25 — 4. = 2,25, whoſe dr Ren is 1,8 
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the verſed Sine, then = 2.6, an 


n 
"IL 
by 
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. 158 2 835 the Difference the Radius 
and verſad Sine, then 2,08 * 8 X „58 29372, Eh 1 
and: 2,085 X 2;08g de 14-25 60,7634, and %% ,s 
wn 1 1 ar 3583: a 5 * 5 * 


. A a > S 5 Kos . 
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871 
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+ 15 = re 80 55 = bed, 
+256 + 2,2 == 30,5 Thang 8 
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—_— ut far as a right Line and a Circle 15 con 
—_— therefore b de faid on this 
”  -» cSubject; but before I cloſe this. Part, 1 will-infert 

+ few Queſtions to exereiſe the young: 


* | q 'A Bas wn bath 2 Ciſtern which is All's. ; 
- ive Pipes,” each of 3 Tiches hore ina Wifi 5 


what muſt the of that < 


3 3 


bY 
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Ss. 
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a times as much Waes ?. 3 1 
3 3X 3X 3. 
7+5, whoſe N Root i 18 8,215 
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N hy” 
QUES « 
ie in 2 r 1 a 1 
to all juſt take up half an. mult  - 
he i= Chord be that, wil Arike the Cd ß; - 
hell Tus half Acre. contains 2420 ſquare Ya 1 


Wherefore 1: 1,2732 :: 2420: 
oe the Diameter, whoſe ſquare 
amet „che half of which is 


agth- or the Line ſought. 2 
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TRIS 


# & > 


1 18 


r 


9 


* 
F 7 


g * 

* 1 
P NH Ss 
8 * 


88 
1 


o 


5 1 + 


* 


1 "oP 
744 wh * "07 


[5 4 5 j 
3 . < wo Shar + 4 4 
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| ; U ES T4 Q N. $1188 V. 
2 x * eo ee tts M ab Jo i 
Non nfor an Oaken Curb to 2 round Wal, 

8 4. per Foot ſquare ; the Breadth? ofiche Qurb.is 
do be 71 Inches, and the Diameter of the Wel 

Wal bbs Brick-Workis zi Feet, what will beth 

4 F Expence 22 * 4 . | . 

31 E. = 42 bn. chen 42 X 42 1 285 
= 13684756, the Aren Within the Curb... 
42 +7525 + 7s 5s, then S6a850%156,5 
. e e = 2507, 19315 the Area of à Circle equi 
I - 23 ay 1 1 a 3 , then Fe 8 

5 e s Trina 


4 be 
AE LS 

15 £ 7 

18 


r what will Re 
 - dipging the Pond come np es 
1 3 5 on the Surface? > - ps inp n+ 2 Nut 
400 iy 100 K Sg: =B; 7854 Yards, the 4 
mo: ef the Pond and aIſland :; 100 100 N09 
8 795,8, the Area of the Iſland 2 then gs 
0s — 7258 = = 7058,2 Yards, the Area, 1 er 
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23 


TY 53523,8 Feet; then 1: , 5 J. :: 635235 
UM, +476. 205 5.9794 © > Free 
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RO. 


OE 


+ ee $9 
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Of 1 NSURA 7. I 0 N. a ; 4 


ell, 1 paving ee, .. 
bu cular Plot, at 2 f. 4 d. per Foot amounted a 1 
Tel N what is the Diameter thereof ? - „ 
25. 44 = ,118, and if 67 I E.: 28 10 45 "I 
45,14% the Semicircle's Area, and LATER a 
_—_— 11 Area; 2 1352 
1 Jas 5&1 = WE 
— . near gh W 
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> 3s 
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Ne 81 June 8 ar alto. Is 
long and 150 Yards broad, in which t 


s an 
O2agonal Grayel Walk, one of whoſe Sides s 
(ſuppoſe) 28 Yards „ What did the Paving the reſtt 
vu Purbeck Stone come 5 33. 6 d, per Tard? 
180 X 130 = 2700⁰ Vards, the Area of the - 


28 > Bay = 3685,486768 74, the 


28 X 28 X * 

Area of the Octa 

Y Truzn 25000 Tar. — 3685,486768: = 2. 
233144513232 Yas. What was paved 3 and 1 1 
! e e be wal Got: : S 5 

4 A 003, _ 
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8 aer is the Ares of the Segment of 2 
- whoſe Diameter is 50 Inches; luppoling the 5 
made 14 Inches from the Center ? 


20 == 25, de Radius, and. - Rt HC | 


_ ... * Sine. Then 25 * 25 2 625, and 14 X 1 
2816, and 625 — 196= 429, whoſe ſquare Ro 
20%, Cc. and 20% X 22 47, 4 the Length « 
the Chord, per Prop. XIV. 

= Acain235xXx$*X14=2800,and25 X 25 X 14 
e375, and 8750 —- 2800 5950, and 14X 14 x( 
1 Ir Ir eee end. 
A Ax, 25 & 9 2235, and 14 * * 
oe "and 225 o+'84'="30937 the e 
bY 5 1 5 2 E „Tun BN, "4774 ©. — 28,3 1317s. 28,31) * 20, 


b is 7 = 586 1620, the Arey; ſought, por reer. XVIL 
E ST 1 0 N * 


* 


2 
yy 
* 


| EY s. 6d 
| whereof 1 pays 1 2. 4 d. B 2s. 10 d. and C 3: 
E - 4. now. they agree that jt ſhall be divided fron 5 
de Center to theCircumference ; that is, it ſhould be 
1 cut into three Sectors, the Area of which ſhould bei 10 
dt:te fame Proportion to each other, as the Price ca” © 
Man paid; what Part of the Circumference will fi 
= "23 each Man's Share, together with the Areas ? 
5 5 r 7354: 196; ad 
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wh 
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76,3 . 25. 44. reh. 25. he” 
71416 , 3s. 44. 55 = v8 4. OR. 
375 : 153.8384 :.; 06: 27,349 oh Ates. E 
1375 153˙8 4:: 41416: 58, 1167, Cc. B Shate. — 
375: 153» 284. „18 68, 37 2, &c. C's Aa. 
ASI: 31416: 4: 429844, the whole Cir.” 5 15 q 
umſerence. I hen 7 53,8384: 8.858. 27 4g | bs. 

1819 Circumſerence of £s, 1 538 84 : 43,9824. 
68, 1167: 16,620 Circumferenceof B's. 153,384 
(39824 :: 68,372 19,547 Circumſerence of C. 
ut ference of _ Man' 5 Part may, © 4Y 
ore 2 de den nd, thus: as „375 : 43,9824 1 5 1 2A 
66; 7,819, Ls Part. of the ircumſerence,, << 
g7s : 39824 : : .: T4168: 16,62, B's Part, „ wr 15 1 
305 24 16 19,547, Cs Part of the Circumf. _— 
QUESTION. AI. 


4. B, and C bought r of ai © +: 
ches in Diameter, each paying a third Part; what.” 1 55 50 
wot the Diameter muſt each grind down? : 1 i 0 
Tr rs Queſtion is anſwer d by reckoning _ 5 
n to grind away one third of the Area. 
21 X 21 X 7854 = — 346, 3614, the Area, i © 


— — = 115,4538, each Man's Area, which 


ken from the whole, leaves 230,076, the Mi the Arca. : 
the Circle remaining, when one N 4 
his 50: 1 Sus „ yl ay * 
* »99155032, whoſe ſquare Root is 1221461ʃ, 
Wc Diameter of two Mens 4 next the Center, S 

ain, 1: 1,2732 : : 115,4538 : 146,99577816, _ * 
dose ſquare Root is F the Diameter of obe Ra 
Fan's Share next the Center. Then 21 — AN Ny W 

3-8539,. the firſt Man's Part; and 17,1461 
Nr = $,022, the ſecond Man's Part; and 


125,12 1. 
1 ee 


4 Compleat TR 1 of * . J 1 
4 UESTION' MI. cr 
ire 


air Country Green there onte did u, * 
7: il about a Piece of Land * 5 1 
reate/t Part 0the Rail is now quite gone, N 1 
e Ground-Plot dęfac d it flood*upon's 
"what's left, I can find t Cherd-Line,” 
ſe get the Length the verſed Sine; 5 
de Chord- Line's 40 Yards the others 9. 
> N I have order d a new Rail be made, 
Aſſe a cirelar Mali within be laid; 

F hoſe Briadib: twelve. Feet; the Prict arr] 


—_ Bir one : Yards Length 1 the Rail to belt Crow ; . 

_ av for one Square Yards of the Gravel Way, 
. I to the Workman Eighteen Pence muſt pay; „ 
ö - Naw tell to me the whole Expence I pray? | 


2 205 and 20 * 20 400, and 2 =; 
EA 5 -% CT 2 


8 444 A9 53,4 the Diaeter of the Rai 
ds * 55: 167,9010f, or. 167,9, . 


of the” Rall 3 "53 
4 8 11 — 1 


2 25 or 26, — 83,95 22433 30g, Area 


e Circle. 12 Feet = 4 Yards, and { 
E 5. 2 8, the Walk's Breadth doubled. 53, f.— 
| . 3 2 45.4 the Diameter of the inner Circle of th 
an and 45,4 45,7 X85 1627,997 1 
> >. wi 575 of the inner Circle, and 2233, 330 
3 21% ben the Walks A 0 
* 1 = 25 / then, 167,9 X „25 1. = 41,9748 
LOS 11. 79 52.6 the rice of the Rail. 188 
HE ut 21 then e a. 424 X50; 75'=26;6000068] 
eln the Wa de; eee 41,974 
*t. UW; ; ö = 89 47.4579; the whol 

c | Ds 4 4 


1. . * 5 Circumſcrence, or 


© 0 04-54 
e : 27 4 


2 * 


7 


1 n 2 3s 


FACS 


5 "= F* 
# „ 


= 


r % 23 *** Watts * 


- 8. 


2 K 


4 I os an 
9 n * 
* 4 AN OY 
* 5 
* * 


* 


* 


"i 1 ** $ 0 * : 1 ; * 8 x : i * 


Fn —— . TY PA FT TA 


8 E C 25 10 Bs 15 | 


CL. A $0L1D is a Figure contained under 
| penſions, viz. Length, Breadth, and De 
1 A Pain is a ſolid, whoſe Sides 
more properly the Lines boundi 
el to each other) as are alſo the 


& >" TN FACouns is a Pri that hath e 
©.” Breadth, and Depth {ſuch @ Figure as a Die] and 
contain" under fix equal ſquare” — Plate - 


=—> .. be APAzatiLoPPEDON u Figure that 
| included within four 
an! | two. ſquare Baſes .or 


r 


7 and the Sides are Triangles, whoſe T 
nens Point z r ee called. the 


K = of the * 
_VIL A Con is 2 


= Vertex, in ſuch a e 
eee nnen * line, 


£58 


ITY : 
. ne regular Surface, and * rmed by 

] turning © Semicircle about it's Diameter. The 
Diameter of a Sphere is called it's Ait, and i 


Semi- 


er Fruſtum e Sphere @ any 

; and if a Fruſtym. of : 
or diagonally, from the 
ini of oe Gs ty e 


PF 30 0% © oO = 


TFF 1 12 7 „ at La i 
Or 5 8 _ . an 5 5 _ 2 X #” *% Fig II. . SS. I * . 


- 


4 
1 


.__ PROPOSITIO! 


- * * 


2 


'z ſmall Cord or Chalk-ling.-. - 
tree at an equal Diſtance from each Ed; 
| „and is (by them reckoned} the 


& 


ke ſolid Content of a Tree, whoſe 


4 


33 | ; 
EO 18 * a & „ OT 4 
* 4 if * 2 # £45 


7 * 4 
a 2 Þ * 
8 . N 
C of. 5: l 
3 „„ L 
83 4 ? #2 73 77 TE 
a . "I * E 1 Os. 5 
6ʒI] „„ 1 


Ei EX A MP L E 33 


Wa av i the ld Content 98 Tree whoſe 
is 31 Feet, and the Girt 16 Inches ? 
I D NK 54, oy 


* Ivy * * 4 1 * * 5 m. 


 Sorroen g Trg: 18 arg Pot lng, wt 
| 39 Inchevin the Gt; w t is the Solidity ? 
39 Inches =. 3,25 Feet. Then 3.25 Xx 325 


er 4375, or 103 er ms. 
e E. — 5 A M P L E . 


e : 
War is the Sr ele Tres whole Gin : 


un Inches, andthe Length del feet; | _ | 


r Inches = 2 ect... Then 9 f N 916 
C49,5 = z, . 


EXAMPLE 7 
2 ig TAI whoſe Girt.. is ER = and the 
Lengti 24 Feet; What is the * 


= 231 Inches = 2,583 Feet. Then Jn 2,685 2.5 | 
X 24= 160, 16 Feet, the Solidit . 
| el this for it's Eaſe is com- 
mon made 1 5 Lamar ' it is abſ6- 
y by 29 = 


1 * „ 
K : 6 SN 
* L CY as: 1 5 
a MEN 7.90. R. 1 7 It ON. * 
5 4 A 3 p 
3 A 10 
4 - 


ogy og? the 2 6 uy " y mo 8 
of a Circle be 1, of a L " 
Area+to that Circle will be „2821 ee | 
falſe Method of thy Girs i it is but „25 3 there⸗ 
fore, 

NMerririr the Compa ſs: of the Tier by 
2821, and it reduces it to 2 Side of a Square 
G equal Atea with a Circle whoſe Cixcamference | 

equal to the Trees Compaſs, 9 are, 
rives the true —— or Solidity. e 

"TAKE che ſecond of the fo K 
in order to n. the Difference of. the N 
Tas Length 31 Feet, and the Girt 161 ch 
what is the Solidity? 

16 e Inches which is 5 rere the C. 
pas, Then 5, X „a8 = 1, 30452 Feet, b i 
Side of a ſquare Equal. And 1 1,5045 X 1, 50453 .= 
X hy gs. ect he Ie the true Solidity, But by * 3 
yang is 55 Feet. There: 
= 70,172 — 55 = = 15,172 Feet, a a Diffe- 

Tur Solidity would bemear — Rok i 
2 IT : is to AE : {0+ is the s idity m - = 
common Wa — ' = 
he On the Solidity maybe thus found. * © 


Nerz t the 8 0 the Lede 
the Solidity uired ; for 2 od is ce Area bs 


n- Circle whoſe C cumference is r. Kun 
u. . TAK IE Example the fifth, viz. A Ties! 24 Fes 
5 longs and Girt 31 Inches 33 What is the Solidity'? 
de y the common Method the Solidity was 
found to be "F Feet ; then, 

1 Fx. 


Of 


= 


tis 


16 


of 


T_T ͤ ẃ— — — 


- ut e. To find the rue Solidity . the erro- 
1 +2160 % : 205,84; Ge. The Solidic, 


3 : Square Equal to the Tree' 

3 is 
200 A a 124 Inches = 10, 

18 7 2821 =2,9150x, the the Bide of the Square 2 

: wy 1 503 X 2.91606 * 20 203938064025 , 

* h Br . Arti @f 6 Circle whoſe ir- 

cumſerence is cqual to the Tree's Compaſs. Bw 

IG7.X 10% X 307958 X 24 = 203937013 Bi 

the Solidity. 0 

HERE the Anfwer turns out alinoſt 204 Feet, A 

' theſe three different Methods; but I advic 

peat oo ee two n N ert oy ugh Fe 

Vt an 

2 th 


EXAMPLE . 


. 


TN debe a Tree to be 6% Feet, 


nenne Inches ; what is the & oy! 
1 the Square Equal. 8 
2 7 Inches * 7525 Feet... 7 20; 


Ce 

Tuzx * 25 = 22 the Side of 
of —— g 25 2045 * 1 
AND: 2,045225 * 2,045225 = 4,1829$53. Sc. ſan 


re fo 
whe Circle jual * 7a * 197958 = = 418292 37 „1 
gives the Soldiry 2 7: 5 e Length 


Ro K 1 


Far : * SUR R 4 71 70 * * 2 


— Cirds I . 4 in moſt 


. 
. a. F 


the Bark on) is r for Sale ; K. 


dome Allowance made for che Bark or 
Rind, which is one tenth Part of the Circum- 
ference ;- that is, ſubtract „1 (one-tenth) of the 
Tree's Compaſs, from the Compaſs, and it re- 
duces it to ſuch a C as the Artificers (among 
whom this Method is uſed) ſuppoſe hath no Bark. 


But [this Rule is only uſed in the Allowance. for 


Oak-Bark : for „ Beach | 
Aſh, &c. muſt be ſmaller. ./ 


7 


MIN vn. 


FS $a "= 2 ND £ TE .£ 7 1 


Taps, is.2 Tree, 3 agth is 
Compaſs 3+ Feet, and hath two en the Length 
of one 10 Feet, and Compaſs 21 
Length of the other is 12 Feet, and Congas 2 Feet, 
and being Oak, there is an Allowance to be made 
for Bark; WORE IE of the prhole ? 


> 


[4 5 — 
n 4 


2 the Circle 2 vis . = J 1 | 


„ 33 WT To Cakes * — 8 % 


+359 and 951435 518. WY 


Wo} Mons 


E 
286 3179, 27257 65 »,8 are the ate Con: | 
3 ; ö 
Fun, 3,16 N. 3,15 N. +0795 2X -1 
; "<= fn: Se. che Tree's Solidi . | 
And, 2,25: & 2,25 K % *. 10 4:02 
| O. de firſt Fine 


the ſecond 

1. dot 15217 * ve N 3094 23.21, 
Ty E forego egoin g Method of.” Feliz ue Tree f 
_ an equal Diſtance! from each End, is only to be 
uſed when the Tree is nearly 
neſs in every Part; but if it be very i 

the Method ben, is ro gird it in ſeveral Plac 
3 _— ) and the even 


Arp, 1,8. e H. 278K 143 g ur 
Bough's Solidity. 


. um divide dy - 

give "the mean ee \ 

Mete, Tun Buyer hath ane to Sund & ir 

i Frs . an C f 
| | if - be chuſes it” ma hh 

i ou 

{ 

* Z 

wh 4 EXAMPLE ven 


C MENSURATION. OY 


ply 7 E X A N 7 L E. . 


Sor renn = Tre vn be 0 OR. 

fs © to gird it in fou ſeveral Places; 

rſt C is — Feet; the ſecond is 47 
the third is 356 Feet, and the Fourth is 

* Fare; cel. en 

idity thereof? 


bis 15 Bos "wha — 
55 + 47 + 15 + 432 'S 16 and 


45 Feet, the mean Compass. 
OD 5K 65 X 207958 * ib au 


2 at 2 Time = would know how mary 
s there are in ity of Timber; 
nd the ſolid” Feet as before directed. Then if 
ie Timber is hewn, divide the Feet by 50, gives 
he Loads; but if the Timber is unhewn; divide the 
ck Feet by 40, gives the Loads. 
ular Fos the aer ſay that the Allowances 
de given to 40 Feet of rough Timber, makes it equal 
reno 50 Feet of hewn Timber, which is accounted 
tuo weigh a Ton or 20 hundred Weight, and fo 
 willMuch is reckon'd a Cart Load. | 
War has been already done, only concerns 
imber, whoſe Ends are equal, or nearly ſo; but 
Sn the Books of Menſuration there are other 'Sorts 
of figur d Timber conſidered ; ſuch as unequal 
ound Timber; ſquar'd, or unequal ſquare Timber 
be common Methods of calculating the Solidity 
ff ſuch _ is as follows : 
"Oe ſquared Timber; that i is, ſuch Tim- 
that” when the Sides are hewn away, they are 
L ) | parallel, and the Areas of the Ends a are equal; all 
ch Timber is meaſured thus: | 


-Q * Frnw 


* 
3 
8 

5 
Ly 


m 


7 


* Mealurers. f in their 


Finn the Area of one End, which Area mul. 
it gives the 


hew'd 


$i, wh 


is, 
into Form, have the Areas of their | i 
chat is, when the Dimenſions of the Figure at one 
other End. 
Tus common Methods of meaſuring ſuch 
Girt as 


needleſs to give any 
any 7 5 more of them i 
the Directions and Example 
35 4 N 7 4 in all the Caſes that can 


35 


occur in the four Varieties, viz. Equal and U 


equal, Squared, or Round; and otherwiſe "at 


v5 
= 

* 

K 


24 9 
” * 2 X * * 7 * 8 7 
# We bY 1 n — 55 3 ; 92 N X 
* * . 
2 4 5 3 
* 2 n i 
1 — * - * f Wy * F Wy < 
„ * x 4 1 4 4 < Wa x 
3 13 N . "$4 * £ 1 1 + 7 ö 10 X 
I F % I + 0 4 4 : 
: - 
8 54 ney 
* i « 
8 F 3 O 5 0 * 1 3 # 5 8 % * * - * 
a 5 N 2 I 2 » * _ by 3 2 * $225 of $4 2 „ 1. 
* * 
. 
1 ' 4 OY” a 3 4 : ; ; 
Wor : * ; * A 4 2 * vhs 6% 
H 4 Rd 5 * £ N 3 7 1 3 5 * x 2 
* I : Y 
4 „ 7 
* 
L % 
4 * P ; * 3 5 0 ; J 
* * % * * 1 # * * £ 
* te of * + 3 ** 
8 ep 8 „„ 3 J NN „ : IX Y Y 
2 8 5 ; gt 2 5 + L 7 ; 4 
10 8 . 4 . 2 
$ "4 R * is * 
DT „ * 5 0 18 5 
= 
{I 5 i N g : 
3 ef 3 8 2 8 N 3 1 
EE WES as * 1 12 "Is: E 1 EY 
* * 3 N * N * #. : . . # s 6 © $56 4-28. N 4 * 
* 1 . 6 
* 5 3 B - f * 
e 2 . 
WD 3 1 2 
þ Ss 55S 4S e 3 x 
Yoo: 86 5 A F $5 
2. { W 
1 | 2 "A 


Of divers R IGH" T-LINED and CIRCULAR 


43. ; - m * 


\ FreURES... 


War. i is the Solidity of a Cube whoſe 1 
ä and e | 
X 12 = 1/28, the Inches in a ſolid Foot. | 


BEI AMPLE: 


War is the Solidity of a Block of Marble, 
whoſe Length is 10 Feet, Breadth 5 Feet, and 
Depth 3x Feet 7 

5.75 X 3,5 = 20,125, the Area of the End, 
| and 20,125 X.10 = 201,25 Feet, the Solidity. 


Fen, Oz EXAMPLE i 


* 


8 r 


EXAMPLE, m. 


\.Wnart i is the Solidity of a Triangular "IS 


| is 18 Feet, and one Fide of the 
a —.— Baſe is 14 Feet? * 
0 


Ix the Table of Raeder vn. of 8 
dhe Ares of an equilateral Triangle, wh ſe Side i 
1, is „433014; therefore, 1,5 X 1,5 X ,433013 
= „97427925, 'the Area of the End. 


„ 


4 
0 1 1 1 Fi 
5 * ; 2 5 W ee: G 
* : . CE 8. & i * 9 AF . 1 
9 
2 + N « 


SE”, 5 


Wnar is the Solidity of a Cubes, + whoſe 
br, Is 5 Feet,” and the Diameter of 3 
+2. 2X97 $= 5,7416, the 4 


* * = 15 9 the Solidity. . 
T is mary in the Books of Menſaration, 
to give a Rule | Trap for the working of each 
. of the foregaing Examples; but I do not ſee the 
| of it, as they all fall under one Det 


| nition, and yy be Songs be one * 


1 


i . 2 N MH = 
3 Be 3 8 8 bk 
* * CET OE C Oe Os 8 


- * - Le „ 
r r 
1 1 
n 2 e 2 


n UE AT TON 


8 


81 1õ Ii. 55 


* 4. 95 2 Mp k 


Se 1 N 81. | : 

Fro Baſe, which. Lea mul. 
tply. by one dd Pare of Es Altitude, and ie 
gives Solidity ; becauſe every Pyramid or Cone J 
$ one third. of a Prifea of the fame Baſe and A. 


titude. * * 4 V2 5 — * _— ; *.: = n_ 
je * 3 * 1 2 * * * 1 4 \ 
6 f = $8 


HAT is the a0 Ges of a Pyramid, whoſe 


Wu ar 
Height is 24 Feet, and Rae of? . I 


» J Feet? „ 
IX 39, the Arca of the Bal." | 


Any, tee, 0G" 
$10! 


3 he Yarns, Prog 


Tuan, 9 X8= 72, the Soldiry ought, A 


2 EXAMPLE. Fs - = Pops 5 
War — che 8 Py I 1 doch 
Ine ght is 15 eet, and one its H 
E = 
Id the Table to Pr oP. of Suberf Moiaf © 
the Area of a whoſe moat ors * 
_ to be 2, 598076. e 
HEN, 1,0 K 1 * 2 
| 5 on 5 op 7 584567 5 


* 


i» > 5 0 pic PR . OY 


"Ii bs Solidity of a Cone, 
| x FT os; is 15 Inches, and the 


* . 
CY 


„ r,76715X 5 = 8,83575 Feet, the So-. 


* * 


# . 
ä 
4 5 8 1 1 2 3 1 


OPOSLTION..IV. 


| 
5 
*. 
* rey 
1 


| the Superficies s of any right Cylinder K 


| Ir rrr I y the Circumference of the Baſe . 
3 the Length, and the Product is the Curve Super 
fncies, to which add the Area of each End, 5 
_ the Sum is the whole Superficies. For the Curve 
_ 'Superficics of every right Cylinder is to the 
1 Aten of M Parallelogram, whoſe Length is equal to 
—_ the Circumference, and the Breadth-equal to the 
Heiter Length of the Cylinder; for the Lengi 
much d- by the Rreadth, gives the Area of the 

Parallelogram; and if this P. m be circu- 
much bent, till the. two bounding End-Line meet, 
it will form the Curve of the Cylinder. 


5-5-7 


O2.52-22 A* 


: vs as | 


WW 5.5 * TT" 62M F — 
; 7 4 * 1 * 
3 Fi A 4 4 FOE. 


F5 r 100 Tnches, and the Length 14 
eet 


100 Inches = $ Peet, and 8.2 K 14 * 116 
SOM Feet, the Curve 2 4 # 


A by X 8,3 X 409958 X2 == 21,0530; the Area's __ q f 
y 2 N NO 11,0537 = = ura, the 4 


x 


a 


PROPOSITION: Y. 
RULE. wy 2 5 £7 


en n Ye the fant Side 155 
half the Circumference of the Baſe, and it gives 
the Curve Superſicies; to which add the RO 
Baſe, and it gives the whole Superficies, |. 

Fox the Curve Superficies of every right Cone 
» equal to the. Area of a Sector e 
whoſe Radius is equal to the ſlant Side of the Cone, 
Sector Arch, equal to the Circumference 
e Cone's/ Baſe. For the SeQtor's Radius mul - 

d by half it's Arch, will give it's Arca 3 and 
the Seftor be 3 bent, of the Radii co - in- 

* form e of be 


* ” 


* 


EXAMPLE 


CC 
> $78. 1 $ 1 ? RY { $ 74 
OOO be SE: 3 * * 3 eee 


1 


cies of a right Cone 


whoſe Circumference at the Baſe is 24 Feet, and be 

1 phate flant Side 32 Feet? 5 
. 2h = 4, the Curve Supetfices, 

5 e * 24 X 8 Bo the | 

; Area of the Baſe. 30795 at: a, = 

ol 

5 4 

9 

F 

th 

| © MvirTiery che sides ef the greater and leſſer i: | 

Ends andi to the Product add one third U 


of the Square of the Difference of thoſe” Sides, 
which reduces the Epds 6 the-Bquate of & wean X 
| Side; which Square multiply'd by it's proper Mul- F.” 
- _ .Cplier, taken out of the Table of Polygons Areas, iſ ® 


F. 106) will give the mean Area, which multiply 
| the Fruſtum's Length Sives the Solidity, * : 


8. > 


e s 


EX AMI E Ii 


=: is the Solidi | of the Fruſtum 225 
ſquare Pyramid, one che greater End 
being 1 that of the leſſer End I 5 Inches, 
ind the Hows ht 5 Feet? | 

[i ct = I,5 Feet,. and 15 In, = = 1,25 Feet. | 

THEN, 1,5 — "erg 1, "I-20 * 525 


= ,0625, and 2255. = = 0208 = = of thes 


of the Side's Difference. /. 
AND, 1,5 X- 125 =: 0 n . 

— +2085 = 1, 89583. and 5565 * Fe = 

D 556. the Solidity fought, -. 


EXAMPLE: u. 23 


Wa ar is theSolidi A tral 8 

Fruſtum, the Side of whoſe ſquare End is 3 Feet, 

Gove” the leſſer End 2 Feet, and the Length 12 
cet ? 

32 21, and I & 1=1, and f =4of 

the Square of the Side's Difference. _ 
Aub 3K 2 , and 6 ++ ag = b.. a1 and 6,3 


ht 


X 2,5 8076 (the Area of a Hexagon, . whoſe * Ea 
* I,. © age: 106). ananas 


mean Area. 


AND... 16,4544817, X/ 12 (the Length) gives 


_ + 6, the Solidi ired. 15 
5 e Fraue nds be of any other 


Grain than that of a regular Polygon. Firlt find 
the Side of a Square, whoſe Area ſball. be equal 
to the Area of the greater End, and the ſame for 5 
the leſſer End; and then work as the fo 
Rule direQs, 2 00 


0 


— —— 


* ee 7 


4 i 
& 


PROPOSITION vn. L. 
2 Ind the fy e the. fr Naka Con. 
| ee of 6 Rex 


% 
pe 


| To the Sum of tha- 
the End, add the Product of thoſe Diameters; Min t 
multiply this Sum by J of the Height, and this Pro- cos 
duct by ,7854, and it gives the Solidity. Fig. 8. 

"Note. THIS Rule will ſerve for the Solidity of 
* "the Fruſtum of a" N main 1 
2 the Rule | given for a Pyramid will . for 
ie by lz — ying the . by that 
„ 1 1 


* — * 

> : 4 . 7 o 

1 * * $4 - £3 7 1 "Co TO NNE 
LR» < * 2 ; 12 * N 8 3 * . N 


| % „„ e 
Ms AP dS ES $f 2 
j ** 

* 


4 


War is the Solidi t) of the Fruſtum of 2 
n greater End being 4 
. e leſſer End 2 Feet, and the Alc 
NA WE eG. and Nc 0 164 4220 

| | the Sum of the Squares of the Diameters, 
. e t . . 58 


1 


das, 2=3= el de hen Fi 


# 


— — —„ 


> 


* en 20 4 82 2320, and 28 X 3X 56 = = 65,975 
| Feet the Solidity. N I F. 


-; 


1001 r de two laft Piopolitions ſhould all unequal' 
ſquared or round Timber be meaſured ; * moſt 


3 


ether, may n and 


xe Branches lopt off) as the Fruſtutms of Cones; 


and if the Sides are cut ſquare (or ſquariſh) they 


. then be conſidered as the Fruſtums of Pyra- 
mids, 


and conſequently in either Caſe, they ſhould 
. according to the Figure they repreſent, 


. them to be regular; but if the Difference 


84 
lti- 


of the Ends be ſmall, there is no — + 
gecourſe to any other Directions than thoſe given 
in the! firſt Propoſition ; but as all Pyramids an 
Cones are conſidered as having their Sides 

trait, . moſt. Trees will differ from them, om Reaſon 
Car e 8 


RULE, 


Say, as the Difference between the two Dia- 
3 given (if a Cone) or between one Side of 
greater End, cps one Side of the _— 

5 a Pyramid is to the Height of the m, 
b has! 5 pra mol a Cone) or one Side 
4 the greater Seer End ee to the Whole 


* 1 5 


Þ 4 


1 ! 


= 
® 


© 


* it 's. 
2 
; Aldtude a e from the Vertex 


EKA * K 


I HAVE. 2 ee piece of Timber, the Dia- EO 
eter of the Baſe is 18 Inches, and” the Length 
2 * ; what Diftance from the Vertex muſt I | 
my "x hate to. neee. N 
0 ity 


negro Then 158100 e . 


| 7854 17,9686 Feet, the whole Solidit ity 14 
Nor. II. ) half of which is 3,5343, and I 

12 =-1728, the Cape of the Altitude. 

THEN, 7,0686: 1728: 2283 $64, ho. 
ube of the Length of half the-Solidity-medſured* - | 
om the Vertex, -whoſe Cube-Root is 9,5, GS. 
xd ſo far from the Vertex muſt the Saw be Ws : 
fd. to cut it into two equal Pieces, 


— 


51 . 


. ? 


1 PROPOSITION; X. 


1 fud the Se of the e Chex fl the 
HO e Li . jr e 


* it is of any other Form: n 5 er . 
mid, it muſt firſt be reduced to fuch, by finding 5 
e ide of e ende t Tun ATED, Then 8 


OUT. 


To the "ION of the Side of one End add 
one balf, the Rectangle of the Sides of the two 
Ends, and this Sum multiply by one third of the 
POR 1 the Solidity. G 


t's 


4. Mete. 


Note. ng rocks Solidity of eq greater 
or leſſer wars "gy NY o N of the 


585 BXAMPLE. = þ 


Tatar is the Fruſtum of a 


1,5 * 15 = 2,25, 25, the Square of thera Side. 
AnD, 1s 1,25 = 1,875, and = 2 =19375, 


and 2,25 + 39375 = 3.1875, ant 4 = hy i, then 
* * 11 . 5.31285 the Solidity of the greater 


BENTH 1,25 X\ 1,25 = 7 and os 
: +39 5 = 2,5 2,5 * = 451 
dr be e * 15 — La 

| 2 553125 + 4,16 = 9.4791 ity 

of the Fruſtum given. ü x 
II this Exa eee 
* the Reſult in Px or. V. ou 
will ſee how the Reſult of the Work agrees; for 


S 


there the ſame Example is given to find the Solidity . 
Ns which b turns out the ſame as this does where 5 
ö 5 8 ; 71 go PR 0 


Nr 
n half the Pr ENS Ore Ae 
th add the Difference of the Diameters ; 

ov bd. and this Product 


0 * y of © « 
beth . . 5 


Trxzz is a Cone's Fenn Se Diamer 
IS greater End 3s 4 Feet, rer wh the Bir | 
-End — — ED t 3 it is 


lb, eee e 


: 4—2=2, then EE RF22 x 
X, 2618 (v of 40 51,8364, the Solid 
of the greater Hoof. . 


AGAIN,. 2 & 284. and 4X 2 8 > , and 


. and 4— 2 2 2, then 44428, and 
— 226, and 6 X 9 X „2618 = 1451372, 


1 | © Solidity.of the: leſter Hoof. FG OL $46} 7 Hl 

As, 51,8364 Tln 

1 Solidity of the whole F ruſtum, which is exadt 

” the ſame with 5 aj pa y.found by Rule f 

6 2 the Solidity ruſtum, which may! 
rn iy comparing with gh * to Pac 

— 


. Note. There i is a Miſtake in the Rule giv 
W ARD [ithematician's Guido; for 250 
40 dul be by che . not 
Nr ee as ar ret. ee Ho 


4 3 F 83 5 
— * * ns 
> = 2 3 « J 4 


. I % * 
5 7 3 85 ö ; = f Ay 8 
5 8 8 0 * N 
2 8 + * Hay „ DES 
* - 
v4 4 


; : | 
hoy 4 
1 
\ : : 9M 
: | | ie 
*. ? | . 4 X LS 
« & $a 
* * N 
* 


Of « wen (and 


* 


| Fo find | Superffcie Sphere or Globe 
e De 6. C 


5 : Ng * = 5 } 25 . 4 & : F 2 wy . = FX . > $ vv + p [ 


u 2 TIPL LY cs 13 4 ifs Cum. 


16 Inches = 1,3 Feet, then 1 N 1% X- 57854 
5 ibing 
AND, 1, 3962 X 4 = 5,5850g, 
1 Wach = the Sphe po Axis into it's: 
Circumference, gives the Superſicies. 
For, 1: 3,1416 :: 1: . an 
Xx =, Bos, as before. Ken 


* 


8 6 f > 9 : * Z 
« 8: 2 e v : FS: : 5M 4 . g 
1 0 N 8 N 7 . 3 
4 N 5 1 I N * 
* . oy 5 
0 5 5 ; oe; N S 
\ * 2 8 
i Þ C 2 0 
RN $ 
5 « - N 
4 * ; is | ; . 
Fe Ant. 1 X N ; : 
| WE : LF 2 N 1 8 by 
| { # 2 ”"S * .& | | | if : 
Z $ 
7 a * 3 7 - 
; 5 f N . 
5 ve n i 
| 
13 4 
# 


vF.. 48 * 


* lader the N 
A en 200 fler 2 85 phe Th equ 
to the Sp was; Axis, which Solidity 2 
2, and — givideiby 35 gives the Gold 
. of the Sphere; for devety . is equal to ty 
tt⸗zirds of it's 3 Cylinder. 
On thus: If you you fu ezthe Sphere to be mai 
up of an innume Naber of Cones, whol 
Vertices all meet at the Center, aud the Areas 
whoſe Baſes form the Superficies of. the Sphere 


now as the Solidity of any one Cone is equal to. | 
Area of it's Baſe, multiply'd 2 one third of it} - 
Height, thergfore guperfic of all the Cone gol 
Baſes, 3 Ea the Height — 


one, gives the Solidity of all the Cones. But ol eaf; 
— third. of the : Height- of one Cone is one :ſixth. c wh 

the Sphere's Axis, and the Superficies of i the- Baſ 
ef all the Cones is equal to the Superficies g | 
the Sphere,” and the Solidity of all the; Cones Þ, © 
1 bo. "Ip roms oe of the 1 185 0 e ge N 


; ; of 11 I N 2-6 * 5 3 2 . 2 : 
"I * 4 * . 


edi e Su Bo ede bee ' F'E 
one ſixth of the Axis, and 4 is ol 
CONT: - | ” 5 It's 

| „50 
* o EXAMP L ; 


of fu 4K are 


W arc . lie ofs a 85 


225 = 255 Feet, S og = 
| m B+ che firſt Rule. 275 X, 2,5. * e — 
= 2405875, the Area of the Cylinder s Baſe. 


"AND, 490875 2,5 = 1855, the O- 7 
ger 8 Solidity. 


—.— 8. 222778756 * 2 2 2654375, and 
= 8,1875 Feet, the Sphere Bolidity. 


3 v the ſecond Rule. 2,56 K 2,5 K 7854 
= 4908/5, the Area of „ Circle. 


e — ne, . 


JT OY. A PINS a  . * $54 1 3 2 


Tuev 1056 have 181 the Sphere 
Solidity Nes un, ; 


Bor, the Solidity of x Sphere may be more 

on eaſily found, by aan ee of a TO 

- Y whole Diameter x ahi = mi ; 

; 71 : 854 * 79 1 Gphinker's nagt | I | 
= ese, the Cylinder's Solkdity. Wm 9 

Taxx, 7854 * 1 — „5708, and : 5 


= 5236, the Sphere's Solidity. 6 

TEN Spheres being in Proportion to each or | 

as are the Cubes of their Diameters. T | 

. THEREFORE, As the Cube of 1: is to, 5236, = 

it's: Sdlidity, ſo is the Cube of any other Sphere 8 Eo 

Diameter to it's ** ; that is, =_ 
RULE 


MuLT1PLY che Cube of the Axis by ,5236 
und the Product is the Solidity. . 

As in the foregoing Example where the Dia 
meter is 30 Inches or 2,5 Feet. ay, the fa 
e „5236 = 8,18125 Feet, the 
with the Solidity found 

oe os er the Circumference of a. 8 


Tons hs ding 


phere, 


Solidity ; the beſt W hom 2 
©" Find tho dt of Sphere, whole Ti 


ference ſor; thus, "4:4 WW 


io tc 
3˙7416 11: 1318309, the: D r. if « 

I 
Au p, 3 318309, X= =307958, the Baſe's Ales ac 
2” 1 
AnD, | 2318300 * 107958 = = 025331, Sc. the W 
Cylinder. To 
1 Mor rir x the Cube of the f 
iy 01 ; £ 1 


25 
of the Segment) being given, 


to the 1 s Superficies, ſo i the verſed Sine 
to the Curve a7 ng of the Segment, to which 
add the Area of it's Baſe, and it wives the Super- 


rea of. the degment's Baſe, - 
x, Grcle rcle whoſe” Radius is >equs 
Ars che? Sum is the Curve -Juper 


* . . y 
2 & v0 11 8 : 8 * Pf 
BS, a #37 ** 8 I F 4 I 3 N 
» * 
* ; F l - 
2 * : — 
* 5 . 
4 1 
a E a * 8 82 
o 


8 — 9 N n * en 5 1 1 R 
BS i ERS 4 9 7 . Re ro K 
. & 2404 . SF dB . 83 2 
TS es GB WER -A- Þ * 2 
6 * ö 1 
* 932 6 
1 
— * 8 
4 Ac, 
0 4 } 
3 1 2 
* N. Wn 
D 8 . wp 
* 


EXAMPLE. 3 


Teste is a ge whos Axis gen Inka 


want to know the Superficies t of thi | 
Tere, ca of x6 Inches from the he Toner 1 


3 en * 888 1 
"MN | _ 
. 


| Sr XN, Fey x $= 138545 th 
1 b e W ENT 20 . 
3 | 8 21 : 13 * 2 2 12, the 
I 5 1888 'Ornnan: 10N i by 9 Kal. 5 #: 
"I 14th Prep. of Sup. Aae. the DiameterfſW7; 
_of the ts will be 17,23368 ;. "hs 1 


17, 23368 X 17,23368 = 296,999 Cc. or 297 and 
297 3 X 7854 =233,2638 the Area of 'the Segment 


Au p 435 X 2=9; thengXg9X 8 
63,6174 the Area of a Circle whoſe Radius i is the 


ign.: 

.  Turuzs.2 $,2638 4 4 55.654 = 2968812 the 

Curve Su of the Segment, he hve as b the 
© firftRule. a 
Tm EN e 8872 5 bees = = $30,145, th 
ent, as 8 


een, OR” 


7 © 4 4 v. * * ” 
> « Fe 
9 „ : 


PROPOSIL on XV. 


g cata ans, Take north ehe, 


x of the Segment given, 
+ MEE. 


the Product is the Solidity. 


RULE. 


= 3 2 


10, and the Fraud s the Solidity. 
E X A wi PLE. 1 


® a of the . ng being pre 5 
bee 5 Height 455 . Ty 
I7, 2 

he — 28, 61684, and $,61684 X 8 6165. | 
2 * 7 


times the Square gf half the Segment s Baſe. 
AND, 45 he Roan he = * of the 
ed Sine. 


N = '$72,5506, & * Solidity. 


4 8 ' Hay 1 4 J be. ** 7 7 ' * 
9 J BL Ne 8 7 
E _—— ? by ny 
\ 5 4 5 0 2 \ 5 2 8 5 * . 
2 E : | . = 4 y F# 4 8 , 3 8 
p POS ; 1 5. Fs. 4 1 & * FE. 
"Ig 5 3% : NS IP! * . 4 
" 4 % e 
* 
* * 


no, By having the verſed Sign, and the Dis 5 


To three times the Square of half the Segmente 
je add the Square of the verſed Sign ; multiply this 
n by the verſed Sign, and this Fuer by 5236, 


1 wy rin the Axis, — verſed Sine F 


mon | three times the Axis ſubtradt 8 7 
ted Sine; multiply the Remainder by the Square 
the verſed Sine, * this Product — by 5; 


14:2499, or 74,25, and 7 Xx 3 = 222, | # 


THEN, 222,75 + 3 243, and 243 x 45 ; ; 
EXAMPLE 


=o 
RY 


EXAMPLE 1. 


ot 
IA TY, 


. what! is the Solidity * 
ment of thut Sphere, whoſe Height is wo ? | 

21 K 3 = 63; and 4,5 K 2 = ' 9, and '63—9 
=" 54, the Difference between three times the 
Axis, and twice the verſed Sine. 

Tur, 445 X 445 = ED -and 20,25 X 54 
X 35326 = 3872, 5566, the Segment's Sohdity 
equal to that found by the former Rule. 

5 "Tr US may: obſerve from the Examples to 
the four UA Pro Pro poſitions, that the Reſult turns 


out the ſame (ia oe Examples where the ſame 


thi f after) althou dife 
TT OOTY 


PROPOSITION. XVI. 


7 find the Solidity ' the middle Fruſtum of 
4 Sphere, * * 4 Zone; - that 
i, @ Sphere ents cut 


Pall to * £m gut 5 


| Firſt. Su PPOSE the _ cut through 05 Center 

parallel to the Ends, and call each Piece a Segment 

_*- of the Zone; then will each Segment have two 
Ends, the Diameter of the gr 


— 


ter So un al to 
ee, 
+ 5 7 | 5 N X R U L E. $a 5 * 


To twice the Area of the anc End, add 
the Area of the leſſer End; and multiply the Sum 
by one third of the Diftance of the Ends, gives the 
Sole 8 e RULE 


—— — 


nn 


5 + - 4 " * K + 6 
* S 3 £3 * 
7 72 74 
* 
% 
yy 


6” „ a 
of 111 OF 
Tt 


Fin » its Salidty of two Citing der bs Fight 
of .cach equal to the Height of the ee 
ind the Diameter of ones Baſe equal to che 
greater End's Diameter of the Zone's Segment., 
ene of the ochers een 
Diameter of the leſſer End of the Zonc's : 
nent, ſubtra& one third of the Difference of 4 
2 of theſe Cylinders, from the Solidity of 

the greater Cylinder, and the remainder is the 
wudity of that Segment of the Zone, ke: 


: N 5 X AM P LE. 


gur rosz the Axis of a wma 
at is the Solidity of a Zone, the Section 
being made 6 Inches from the Center, and. the 
e 52 


4 "I @ 


3 = : 1, Feet, and. vy Treks 17 
Feet, and 6 Inches = ,5 Feet. 1, N 1,8 & 7854 
2 = 4, 343 = twice the Area oi the greater End. 


5 * 1 * 7854 = = 1,39626 = * Eads 


57. 


3 + uu =} of he Height, * 5 


Tuxx, 4,343 + 1 = un. and” 
$7390 -X e Solidity. 


> 


: 58 — » * 1292 = — 


dee. which — many e like Nature 
may bo eaſily — a if what has been delivered i 


Ft, 


P 8 1 N 2 5 ' a 3 re M : 5 


% 
35 8 "ATP Wy. A 3 


X4= 64, the Number of 3 
to make a 12 Inch Cube. 


. 


Eh Brat WT 
* £7 


ns 7 7 Ol N. EY 


* 3 3 : 
3 
* 4 1 F — 
; . 11 8 110 2 * * 
4 * 


i Piece of a Hape beck wel 


way (that is 'a Cube whoſe Side was 6 Feet) and 


' I the borrowirig Fartner paid back two equal'cubical 
Pieces, each of whoſe Side were three Feet ; Query 
becher the lending Farmer was fully paid . Yea 
6 3 b 6= 216, the Solidity of the Piece ber- 


: N * 3 Es = The been, 


5 
A „ 


4 * & N * 
h 3 : $3 ad ＋ „ US oa 8 "Ee 4 IS $5. 2 * * 1 . 
4 4 2 1 0 
1 
* 0 
N 


QVESTION: m. . 


: r an Tron Roller for a Gatdcn;'hols 
) i vatfide Diameter ſhall be 20 Inches, Lengt 
Koller 50 Inches, and Thickneſs of the Metal 11 
Inch ; now ſuppoſing every Cube Trich' weigh 42 
Ounces, what will the whole come to at 3x per B? 
Iz X 2,5 3, the Houble T eb, "and 20 — 3 

= 17, the Inner Diameter. 
128 * 7854 = 37416, and 17 NK 17 
255 = 226, * 314, 16 — 226,980 


3 


delle 0 the Role, e TM 


3 and 1 8 tonne? 


155679 J. 9 *. 
$6791) Oe, 525 hugo: 


hof the 


C 


wr; - the; _—— ,265625 
42 2 mw 3 — the Wein? 


CxS 


EIN ba Feet in Height; the 


33 1 Stone; 
12 have the Baſes ſquare, and each ſet on a 


Height of the 
-Fyramid mult be 7 Feet, and the Side of it's Bai: 
"5G Inches, which is 2 Inches leſs. than the Side of 
the Pedeſtal it ſtands on; what will they both conc 
to at 23. 6 d. fer Foot ? . 12. 

16 Inches + 2= 18 9 Feet, one die 
8 * the Ron. 3 

N , 1 nches = 13 ct, I, X1 X 

©: + Neto. e rhe. BLN 'S : 


Aud, 7, & 155 * = hof, the Sahar of 


one Pyramid. 
"Tazw;6,75 + 4,07 => 16,77þ, the \Solidity d 
one Poſt. 


And, 10,974 XN23=2II@04 theSolidity of both, 
Tux, 2 4. 6d. 125 L and 1 F. : „1251 


2 : 21,54 F.: 29 80 6 6 = 21. 3. . the 
Expence. 


5 E. 3% 3 8 + 
1 APs ES 4 * ans MK =. 


he of © A 

$1 Lnavs om fo; mee Percy ” AN to be x 
made, to put in the midſt of a Fountain in my 4＋ 
Gard 3 the Height was to be 24 Feet, and the by 
Danes ene -# 
ich the Workman. for 35. per ny old ; but my 
74 Mind alering, L intend to have un Octagonal Py- _ 


des Feet; what will be the ie Difierence of the 5 
Coſts, ſuppoſing the Price to be the ſame in both? Dx 
we) art Ay 4 | „ | 5 * 12 


AnD, 


Cone's Solidi p _ 
Ton: 4 1 F.; 515 ee 15 


* 23 I Gay” 3 9 he 3S f 8 + 
rue 2997 me * eue. the Py- 


* S 2 * 8 ©S —— 18. 


ner "will the Nes, os conical | 


—_— of the ſe t 
he de Altitude 218 Feet? « Srv 


LE T 18309 5 8 20 zy e, u 
e $0,185888, FP IS k 
E 


Ae e 118 X 118 = 13924, and 10 18888 1 
* 10,185888 = 103375235 Oe. and 1392 9 f 


us 


be Fa 


N 


. $ 21 22 224 1 


* 


—_— come to, at 2 d. per Inc 


Sides mult be found, which will be the Altitude of 
one Taiangle ; but before the Length can be found, 


N Ap, 2 N 8887823 = — 
Pr the Baſe; the 


Bag ef which Triapgle is the Side of the Polygon ; 


574 3025626, cc. whoſe ſquare Root is 84, 69, 


1 TY in my 8 an dae yramid, 
Win er * of the 
Cube is 1 to one Side of che Pyr Aung Baſe, 
which is nches, and the P. ramid's 
Teese wharthe | 


AX Ee the 8 
Feet = $4 Inches. 
. to find the Py 

the Length from the Vertex to the middle of the 


the lar” Height of one of the Triangle 


the Baſe be feund. Thus, 
9X WR OO. Gy Area of 


ve.” S574. 9% 5, 


are, — =10,86396, the Altitude of one 


2. A by 8 og ts Todo. Tak ee 
4 2 4 * 705 10,003 
= 1770562 &c. and and 705 * tee 


Height of one of n Fenn 


the Pyramid Then bby * en 


- . vt JS 4 * n 8 < : 3 x * 
. £ 7 hos 4 2 8 ; 45 , 
5 . 9 * > 5 N e E 10 * : 
b 4 I bg 
-. ; o 


3 * 
3 


3516,84, the whole W of che Pyramid 
wad Cube. Den 
1 In. : 500 ff l.: 35,1684 J. 


5 2 = . 1 6 8 4 jo 

>. - . * 

* 85 > s 7 '% * * 4 5 

8 * be. * 9 1 * — * bf 
8 * 
I . * 
: 1 4 *- ; 
” x : & * * 0 
— 
* * 3 A 
A Pay” be 7 
5 : #% 


1 5 
. Fo 4. 71.3% | 
Ar Marble Free. of: 2; 
or which I am to have 12 5: per Foot ſolid ; the 
Diameter of the greater End is 4 Feet, that of the 
. fer End 1,5 Feet, and the Length of de | 
YE, 2 8, and X8=64, and 1,25; 
f 
8 I 5625 and 64 — 1,5625 = 62,4375> 
whoſe ſquare 1 5 980 is 7,9 Feet the Altitude of | 
= 16, and 1,5 X 155 =2,25 3. 
d& 1,5 e ee Ae : 
: pn 2 5 2,25 + 6 =; 2 eh 5 4 
2253 X 4 50, 154 5 Feet, Y 
ccc 
. Au, 1 F. 6 l:: 888 fen 30,092601 | 
6 +230. 1's. 10· 4 e the whole. 
5 1 3 {+ 3 R T 
4 5 f ; „ : : þ 
* 3 N : QUE 8 T. : 
s ; ; 


3 


* * 
% — 
3 


. 8 . IE $104 8 5053 it © 
SuryosE a Church-Spire was to be built of an 


8 hee one Side of Sp greater End to 
- 12,5 bert, and i the Height 80 Fo ect ; but the Inſide 


3 


of the Spire is to be run up in a conical Form, the 
Diameter of the Baſe is to be 3 and the 


Diameter at Top to be 28 Feet; defire. to know 
hi appt Lyric all er 
— 4 300 ce Rectangle of the Sides of 


„ 155 13755 and. LS. EY Sig, 
1 12 25 25 = 44,083 = to f of ide Squ 


the Difference of the two Sides. 

- AnD, 44.083 X 4828427 = 16619195696, 
Au p, 1661 — X$0=1 3910500553 
or 132910, 5 Feet, Pyramid's Fruſtum's So 

38 8 5 — 1568, and 56 — 10 25, 4 


X 28 = = 784, and Ht = = 26143; e 


21820, 3, and 1829,3X80X,7854=1 14930,672, 
the Solidity of the the contain'd. Cone. 
'Tuzn,'t g10,5 — 114930,672= 17979,828 
Feet, the Solidity of the Stone Work. 
Tin. 1.2: 320576 2 284. F. 
0 1. = 4045 l 9 * 21 


* 


Flrecg s Hrg. [oo gg. ns 


QUEST, 


run, * 


AS. 


aw E 8 T I 0 * * i. 


A Mason is employ'd to compleat 1 
whoſe Vertex by Accident is ſtruck off; he having 
made the upper Part level, the Dimenſions of the 
Fruſtum are as follows: Length of the ſlant Side 
12 Feet, Diameter of the upper End 6 Feet, and 
the S the Baſe EL equi 
it IR. oot, opt on to 

A 1 318309 2 3 12,098742, or 12,7 
eee 12,1 6 =6,1, and 
bo 3,05, the half Difference of the Diameters, + 

Then 12 X 12 = 144, and 3,05 X 3,05 =9,3025, 
C and 144 — 9,3025 = 134,695, whoſe ſquare 

Root is 11,6, Ce. the > Frufturn's Then 
6,1 11, 6: :: 6; 11,4, &c. the Height of the Place 


; wanting; and 6 x 6 X 7854 . = = 107, 44272, | 
&c, Feet, the Solidity of the Piece wanting, Then 

EF: „is l. : 2 107444272, F. Cc. : 16,1364, 

3 

3 


"> vv VvF Vv YvDP »w rm 


* 
* 


2 16 l. 25. d. the whole e W. 
e | 


925” Ir. e 5 * * r 5% guns 
3 A | ; * 8 * ? . 3 
> A A 4 IN : . . T 2 k 


| a EST 10 * x. 
| Tu — — * ee = Picceof Tiber, | 7 


which was the Fruſtum of a rene Pyramid ; one 


Side of the greater „ ang nd otic ide of 


8 


W * * 5 * ks 
g 7 A 2 5 1 1 N 4 N N 
1 1 2 
* 2 


9 Fe 3% 1 g, and 3 — 1=2, and2X2 


the leder End erer 3 


> che Lee equally, are to have 77 Shares; what 
of each Man's Piece? Fig. 13. 


. 5 . 34 4 15 4 and 453 | 


* 18 "0+ . e Solidity ol the Taaſtum, and d. 5 


= 26, the Solidiry of each Man's Share. F 
2163 129, "We'Height of a Piece wanting ; and 


1 Xð*x 1 * 2 =, the Solidity. of the Picce wanting 


to compleat the Pyramid ; then 26 + 4= 29= 
one Man's Solidity added to the Top, and 26 X 2 
2, nat + = 55 two Mens Solidity added 
to the Top, an Ar the Solidity of the 
i: Ven, "9 18 +9 =27'= to it; 
and 25 & 2 X 27 '= 19683, the Cube 
"Pyramid's Akitude. Then 81 428853 
> hows 54.3, Oe. whoſe Cube Rodt is 
| 185 1 y: 133669, whoſe Cube 

Nel Then 27 — 23% 2 3,3. F the firſt Man's 
f » and 2% — 19 = 4:7 F. = fecond Man's 
— J e ee 


8 2 


aks TIOR XII. 


Tas, Dimenſions of a. Cone's Fruſtum are as 
follows: Length of the flant Side 40 Inches, Dia- 
meter of the greater Baſe 50 Inches, and the Dia- 
meter of the. leſſer Baſe: 20 i this Fruſtum 
- was to. be. cut into two equal Pieces parallel to the ¶ Are 
\ Baſe; what would the gilding each . come to 343 
at 24, - aids 4 


50 — 02 | 


ae 


MEWS 525 | 0 75 


50 — 20 . 30% 0 = = 16, and d 40 * 4 


1600, a and 15 ve. 45 S8 28, and e 225 
is 37, 0, r 


15 


40%, che He ht-of the Picee wanting, and 
| 25 or, the whole Cone's Height, And 2 


gp X59 * = 8 them 


7s Solidity..: Abb 20 X. 202% Xa7854 


* Solidity of the Piece wanti 
ud 40360. 83 — 2583, 093 377 de . 
lity of the given Fruſtum. And — 


= 18888;84, and 18888184 . - 2534094 2 
2147 1,963, the Solidity of half . — added - 
o the Solidity of the Piece wanting to make: the” 
And 578 X 61, e 61,6 = 2 
he Cube of the whole NN Altitude: 


4 3 4 + 


Je. whoſe Cube Root is 40%, Sc. or J 
and 50 — 24, (= 25,3, es half the 
Fruſtum's Solidity meaſur'd from the ſmall End. 


AGAIN, as the whale One's Height 61,8 : it's 
Diameter at the Baſe 50 : : the upper Fruſtum and 


Piece wanting, their. Heights: to > Diameter of the 


Fruſtum's Section. | 
As 37 40: 24,6 : 26, fl, ſlant Side of the Piece 
vanting; and 40 + 26, = 66%, the whole Cone s 
tant Side; and 50: 66,6 :: 40,5 54, the flant 
Side of the upper Fruſtum and Piece wanting. ; 
Curve Superficies of the firſt Cone is 5236, and the 
Area of it's Baſe 1963,53 that of the ſecond Cone 
339% an it's Baſe's Area TR 
t 


SaaS 11 B&B 


5 
uy (4 "any Then as ( __ — 20) 30: 37: 4 


6060,85: 234504, :: 214714967: 12475645, 4 


s 5 


* 7786 8 TR RE AT 8 "y 


that of Re 837,76, it's Baſe's Area 
14;z16. Then 5236 — 2435,3396 = 1800,660 
A Weesen _ B 


— $ ＋ 1288, 24235 = 
Ar n | Eupertcic of * lower 


And, — — 2 — 500 50 and 
25995579 e 314,162 4199,98 105, 
e F e 
=— 229252, 3847. Then I In. : ,oo8z I.:: 9252, 3847 
. 2 1 *. 77 £25. "oh. the whole Ex- 


11 ws n . 22 


abs rien xm. 


FE 4 War & te Weghttor a Cannon-Ball 15 
E © Inches in Diameter ſuppoling; ons > of 47 _ 

: 55 75 5 

4X4X4= 4 o * 

64 3 0 343: 1 7 X7=368 * 
For it will, always. — Gite of 4 is to it's 

| Weight gh, MOOS mages vir 
S 


* 2 3% 


4+ in 

bu 

8 E 8 T I 10 * nv, J 
"War b | the Diameter of « Ball 11 


1 TS 64: 7a: 612, whoſe Cube Root is — 
| g, the required Diameter: For it will always be, lk 
3 9: 64, ſo. is an Den ube of 
the . e Root will be the Diameter. th 


S5 


07 EN N 
QUESTION XY. 
sur rosz the Globe or Ball on © the Top of 


dt Pauls Church to be 6 F. in Diameter; what did 
the Gilding thereof come at 3 d. per Inch 


ference, and ns, rr N 72 = 16286, 544, he 
r = „01468 3. Then, 
ys : : 226, 1952: 237,504 4. e, 


27 6 20 10:26. che Expence. 


2 ES TION XVI. 

WIA is the Weight of a Bomb- Shell, that 

z 16 Inches Diameter without the Metal, which 
ſuppoſe is þ ny oo a 
weighs 4x Ounces? _ 
15 x 16 X16 K 45236 = 21446655, and 16 
nes —3X2 = 10, and 10 X 10 X 10 236 
= 523, 6, and 2144, 6656 — 523, 6 = 1621, 0556 
nd ind as 1 C. J. :, 28125 W :: 1621,0656: eee 1 : 

t : OTIS. *. 

es QUESTION XVI. - 
Ina a Cylindric Veſſel the Depth is 28 
Inches, and the Diameter of the Baſe is 46 Inches; 
but I wan another that ſhall hold juſt. as much 
ain, whoſe Depth ſhall be 3 Feet; what muſk be 
Ihe Diameter? 
hs 4 4 854 & 25 = 465 33,3792, the Con- 
tents of the given Veſſel, And 46533, 3792 * 2 
tis = 93066, 584, the Contents of the required Veſ- 


be, Je. And 992927 =_— = 25851877, the Area of 


the required ver Baſe. 


1 1,2992 : ; 2585 1897 : 2292,460925, whate 
hare "RET is 57737 97, the e * the Vel- 


* as red, 
>: wen = 8 Sh sion 


12 3,1416: : 72 ln. : 226 pra x the- Giza * 


16 4 { cl; TRE 4 T1 8 2 


QUESTION XVII. 
ene a Grainery 47 Feet 8 "ION long 
18 Feet 5 Inches broad, and 9 Feet 7 Inches high; 
but I want another that will hold four times 2 


much, and have the Dimenſions in the ſame Pro- 


1 416, and 9 Feet 
b 1 l ve; 


5 


the new one, 


bo 
E 4 5 
* 
= 
* * * 
—_ — 
=_ 
8 $ 
* 


L 2 7X 20 = 1680 Feet, the Contents, and 
20 = 5485 Floors. Then 1 225 


portion to each other as the old one hath ; what 
will be the Dimenſions of the new one? Fr 
47 Feet 8 Inches = 47,8, and 18 Feet 5 Inches th 
= 9;583. Tben Ir 
4 295 * F X 4 X 47, = 2,3 3504Bx, the $0 | 
lidity of . And 8412, n 
X. 4 = 3365 e e Solidity of 
one. And 47,8 X 47 * N 108303, 9% ef 
the Cube of the Length of the old one. 
8412, 8356487: 5 8 8 2 — 88.55 
1 28 3323 e be Noot is 75,6 r. 


47: * i : 29,2, &c. the Breadth of 
4 . 75,6: 8855 e nearly the 1 


"QUESTION XX. 


1 HAV a Vault to be dug; whoſe Length muf 
hs 20 Feet, Breadth 12 Feet, and Depth 7 Feet; + 
and Tam to pay the Workman 4 s, 6. per Floor 
ou Work and Carriage; 5 what will the Digging 5 

me? 


24 
Than, 1,x66625 J. = 11 „ of 1 
© Note, 18 Feet ſquare, and 1 Fug deep, or 3244. 
Feet 32 * called a Floor. 


© QUESTION I 
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— 
NO _ — 


N NSURATION . EY 


_ ORs 8 
q "6 4*x5] 
4 


2 : 5%. 
= 3 5 ah OK. 9 3, s E , 
* ech 9 j =; F4 7 ; "Is P * 


*— . QUESTION XX, WY 
Rs * 0 uw Sd ; TYP | | 14 1 1 


bu I xEMEMBER once to have met with a Cone's 
Fruſtum, whoſe Solidity was 65, 9736 Feet, and 

hes the Height was 9 Feet; the Diameter was in the 

hen Proparyaen of 2to 1; what were thoſe Diameters ? 


So- e 3304, the mean Area. As 1: 1,2732 
ow M:: 7,3304 9,33306528, the Square of the Diameter 


9% of the mean Area. And nenn 00 2 — 1 
= 7, and 1 K 1=1,and . g, and 2 = 


nean Square between the Squares of the given 
— Numbers 2 and 1. Then, 0 

As 2,3: 9, 33306528 :: 4 (2 & 2) : 16, N 
huare Root is 4, the greater Diameter ; and 
3:1: :4: 2, the leſſer Diameter. 

Bur all Queſtions of this Nature m bee 1 
dtiouſly ſolved by the following Rule. But firſt, 

Or thoſe two Numbers given in the Propo * 
ton as the Diameter ſought, call the greater rihs my 


uſt 1 rm and the! ſes the 1 N . 
et; - N ; 
0g WS of ERR n v L. E. 


1 Metairie: the en Solidity the cli} 
5 "Ye Antecedent, for ee i by Rectangle 
j the Antecednt and Conſequent add the Square 


af each, and this Sum multiply by the Height, 
7 RS +: 


. 


* + # „ 


. Produẽt by "2618 (4 of h for 2 
Diviſor ; then Diviſion being made, the Quo- 


* 


tient, will be the Square of the 


e930 the Diviſor. Then, 


Diameter, 


Take the 
a * 2 4, and 66076 263.8944. the 


whoſe Root will give. the Diameter. 


| foregoing Example. 
| Dividend. 


ee BOY and 1 & 1 2 1, and 2 K 1 2 
and 4+1+2=7 and 7 e 
25328944 


16, 
hoſe r Root is 4, the E * 
1 te leſſer Diameter, 


. : 
F * 4; 
wo - * 
, * D * 
— ; i * W r. A 4 
* 3 * 4 . 8 3 


_ * Y ; + WY 
2 _ 4 4 Wy Oe $5 
FW : F : 
25 * 
2 
"» 


Srl „ Gef foo 
Peer between them, agree to drink it off at two 
Pull, that is, a Draught to each; now the firſt 
baving Kee: it the black Eye as they call it, 


e drank till the Ge: of the Liquor 


touch'd 1 the oppoſite Edge of the Bottom, he gave 


the remaining Part of it to the other; what was 
the Difference of their Shares? Suppoling the 
Quart Pot was the Fruſtum of a Cone; the 


Depth being 5,7 Inches, the Diameter at Top 57 

* and the Solidity 20584 ſolid Inches ? g 
. the Diameter of the Bottom muſt 
be found, and then the 1 of the en 

Ln of the eo Hook. Re 6 | 
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$25 
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mA Havinc the Solidi 5 


dhe Diameters of 2 
other Diameter may Wann 


3 


2 4 0 ! a . 8 ous. 1 4 
1 1 _—_— F 1 1 — — ? CP a n * 4 
F 
by — = : K — — 2 
6 abs l p \ ” A = 8 


DNA the Leng th by 32618, | 
* the Solidity by this. Product: From 
otient faber 3 of the Square of the g 
neter; and extract the ſquare Noot 0 ** 
e Remainder, from which Root” if half el 
; Ea Diameter be ſubtracted, the Remainder will” 
the Diameter ſought, | 0 
70 


ers K 7 vg, and — — 
1,4922660 


= 475243, Sc. and 3,7 X 3>7. * 42 47 a ©. 
= = 10,2675 = L of che + 


4 
1 65 36 1 
2 10,2 * 9755: ha 

k " 85, or, | , yy kg 


n 


— 


fl s 
— . 


EPP RR TRR 


Ts - 5 | wo \ 


© Any, 705 — J = 
_ what > 70. = 
HEN 39,2842 — ," 31,2158 


* 

4 135 

6 7 8 
7 47 M FL : 2 


0 9 
* ** 
* 9 
4 * 
* ©, 
1 4 A 
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EY 
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be cut into two Pieces, in ſuch 
that the cutti l 10 


188 "APPENDIX. + 
- Bur if the cutting Inſtrument p: 
+ Cone, ſo as always to keep pa | 
de oppoſite that Vide « on which. the Infirument 
e e rs 


face of = 1 this "Scion 15 called an 


218. 

Ir 83 
ment es Cv any W r | 
the SeQi parabola; and ide.of the 
Cone on e e the Sur 
ſace of each Piece at this Section is called 

bola. + 
nus, ſuppoſe ABC (Hg. 1. Pint 3.) a Cone 


1 e on "which * ee is to 


Tie Sion DG þ Per W FN 
Tu Section DH is a Hyperbela. 
Tun Forms of the Curves of the tle, Pay 
rabola, and Wee epreſe ted inthe Fig - 
WV 
. er. of the Gurren _ of the 
conic re is moſt 
is called the Vertex. | 
Y tne: drawn, through the Vertex, . {of 
8 to divide the Area of the Section into two 
- Parts, is called the Axis of the Curve. 
Note. "In the Ellipfis this Line is called 


* 


N 1 3 - A 3 
| hs ; * B 2 Ain * Las 
nale bum, Ari. . 
* v4 + A 5 12 ” 


* 
7 "IF 
wt LAGO 


"IP 
a+ 72 288 
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VII. A Lint N at rij EY to 1 
Axis, and terminated at each 1 id by t the ; Curve g 9 
tis called an Ordinate. Tg So 

Mete, TnAr an Ordinate e through the 
middle %f the Tranſverſe Axis in the Ellipſis, is 
called the - Conjugate Axis, or Diameter. 

VIII. Ir an Ellipſis be moved round on cithet 
of it's Diameters [ſuppoſing it fixed] till the Mo- 
tion end where it began; a Solid that would fill 
the Space thus generated, is called a Spberoid. 

Note. Ir the Fifi be turned on the Tranſ- 
Fverſe Axis, the Solid generated is called a Prolats 
$5pheroid, and is nearly of the Figute of an ER 
Bur if it be turned on the Conjugate Axe, 
[the Solid generated is called an Oblate Spheroid, 
2 5 nearly of the Figure of a Bowling Green 

w f 
IX. Sur rosx che A of's Pumbel 67 
Hyperbola be fixed, and then the Curve be turned 
round en Aris till the Motion end where it beg 13 
2 Solid 5 
ealled a Conoid. 
K the Parabola i i is called a Pali: s 


| Ho'the Hyperbols i is called = typerbol, 
| N. 5 a Pune be burbech beit A0 U ths 
Idinate [fixed] till the Motion ls whos it way 3 
fa Solid that would fill the 8 F 
| R 
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Area of 
24, 
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F on the 


Hübe i is ea to conceive that if the Area, ; 


7854 and chat 


> |; : 
Ks de Are of Wb cine is Sc Area of, 

the Ellipſis, ſo is the Area of a N 

Circle, to the Area of it's 00 ; 


* 
ent 4 a ”" + 4 
* 1 vr =. iS re 
2 8 * — N : ; * "© 2 * e 
„ 85 4 : 


E 2 Þ 3 12 "=. 6 ? ; « > . N 0 2 k 3 
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TR EAR is an Ellipſis be aro 
Diameter is 12 Inches, and” , 
Inches, 1 to know the roll N. 
nent of this Ellipſis cut 2 Tnches + An 
2 the Conters, and paralle} to the Tranſverſe” | 

IS, 

Now it is evident, if a Circle be deſcribed wy 
the Conjugate Axis, the Semi-chord in the Circle 
will be leſs than the Semi-ordinate' in the _— 

Bs; in order to find the Area of the 

Jof an Ellipfis, there muſt be known the — 

is's Area, the Circle's Area, and the Area f 
1 c 18 n to that of the. 
I 
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24 = 6107, 
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18 X 18 X ,7854 x 
$olidity of the 8 linder. 


AnD, $109,5704 * 2 — an 


* 


* 
* 2 F X 18 X 2 Xagag6= 


1 6. 
5 'F 3 
7 1 1 - , 
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ef and 1 2 hy _ p 


_ Solidity af the in ibed or Cir- . 
cumſcribing Sphere : is to the Solidity of the 

id : fo is any Segment of a to 
, the correſponding Part of the Sp 
"Tis. Rule will either find the Solidity 5 
_— Zone, or "he Sali 


* 
* 

26. 

o LY 
* ; *'> . « . : 
N 8 N : o 1 
* 7 N10 ; . 
- "oy bs £ 
* 
* 


was to have a Slice taken off; parallel. to the 2 
at 6 Inches diftant from the Center = 
what 5 the Solidity „ 
20 X 55236 = 2680,832, 


1 - 
2 
p 
„ * i 
: ö 3 = * 8 3 
* 
8 11 3 8 b 
C1 13 4 f 
* of Bb E 


EE Lee the verſed Sine. 


AND 20 X 3 = 60, and 4 X 2 = 8, and 
bo — 8 =, 52, and 4 Xx 4 = 16. 8 ' 
Tuzn 32 X 16 X 45236 = 4356352, the 3J 
Solidity of a Segment of the circumſcribing Sphere. 
correſponding 2 ih - Selicity of the required, 
Spheroid's S Wes CG 7 
THEN, 1788.8 2 3 2 4356352 g 
* 655 che Spheroid's Segment. 
UT if the Solidity of the Zone e 
Rule there oe much 
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i Zone's End ; this Sum er gr = Diſtance 
2 between the Conjugate and End, and this laſt - 
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. 198 i 4 7 8 P E VD * 
I the-Diameters of the e e 

zal, double this laſt Product, gives the Solidi | 

the whole Zone. But if they are = 0 
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r er 
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e f 1 y 7 : 5 £ 2 4 85 4 £% 5 ; Y £ {1 * 8 
en 22 yo; 2 83 * 8 * 8 2 ; gf 
A 5 _ 3 3 : : Ks 2 
F js : l * N 1 2 4 5 
883 * 1 4 + 8 * 2 2 8 
. © 7 4 * 3 £S ; 5 
— | wt F N A 2 g x 
vt ed ae oh + 2> : A 4 55 f 
N ”Y 1 8 * ry 
6 ” 4 a 8 , & Fa 0 3 _ F . - * 
p 7 £ , * 8. : * ” 8 3 © ; * 2 * 5 7 7 
5 : % * * * 3 : * 8 * . 5 1 8 N is X * 4 * Ws 3 
L N 
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3 eg {3+ 5 . So 4. i ey 4g" * >: ; 2 . ** 


A vr of - a c (the middle Fi 2 of : 
id) the Diameter at the Bang (or Con- 
Jugate) is 16, the Diameter of either of the Head: 
(or Ends) is 12,8, and the Length is T2"; what i 
the Content in ſolid Meaſure ? 

Tuts Example which is the middle Fruſtum of 
. oid in the foregoing Example, (whoſ⸗ 
r 20) Sr 1 
— 2 firſt ow. 5 

= 4186,8, the 


; 2680 the 
n= before. ar, 


920 3 5 M0540 aun er ee 
N 1854 = 201,0624, and aner 205, 524 
829,382, and 829, 3824 X "ox "= 33755206 
" the Solidity of the circumſcribing 
* orphee; XIII. PAAr II. 8 

L ry 4188,8 Spber. S.: Wnt: Spheroid'ss. 


* 3317 5296 Spher.Z.S. : Ben, 944 the Sol 
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5 3 By the ſecond Rule. 
i 16 X 16. 2 = 312, the double 
Y Conjugate, or Bung iameter. 5 
ad, 12,8 X 12,8 = 163,84. Fa +. 16 


nd = 675,84, and 675,84 X == 


= 2123,218 
* 2 k 8 
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10 3 8 R 
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” ' Waar is the Solidity of a Cask, ww as tlie 
Ty middle Tone of a a Spheroĩd; -ſuppoling the B Foes 


Diameter 3 Fe e the Head Fee and 


ofe 3 4 = 18, and 2 2 and * 4 
Feet, the Solidity ſought after. -» 

Note, TuR f ng Nule is calculated for 
fin the oh oro ep of but one vide of the 1 
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25 the Zone's whole 1 
and the Produ&. will be 
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MvuLT1eLy. the Sum of the 
meters of the two Ends, by ,: 
— and multiply the Product 

the Solidity. 


eight, is 123 ray e er 55 ; 
40 K 40 = 1600, and 24 c 44 = 576, and 
1600 ＋ 576 24176, and 2376; 2-4 "23927 x-12 if 
2 the Solidi ty” ſought after 


th + 
» * < > 5 * x Py 
* 
1 
* * 2 
« 
4 
4 5 2 2 + * 5 „ 
* * 7 1 5 . * + 4 
5 . 8 8 $4 
83 
a : ; 1 


* 2 71 
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ru is nba Spine; whoſe 


if i5 9 Feet, and the Diameter of the bw 
| is 40 Inches; what is the 8. ii 


40. In. = 33: F. ben 3.3 
-X 9 = 418,7 Feet, the Solidity. 
-, Note, EvgR y Parabolic 
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To twice the Square of the greater 
24d che re of the leſſer Diameter, and this Sum _ 
| multiply 27 854 from — Product ſubtracrt 
2 of the Area of a Circle whoſe Diameter is equal 
to the Difference between the greater and lefler 
ro Diameters ; and this — 1 multi 


5x5 


Tais Propofition is of Uſe in finding the 
Contents of ſuch Casks whoſe Figure is that of 
the middle Zane of a Parakolic Spindle. l 
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| a is a Cark whoſe Fi re is the middle 
Zope of a 9 bi 8 Bung Diameter 
44 Inches, the Head Diameter 28 Inches, and 
> + Length 5 Feet; what is the Solidity or Con- 
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HEN 3, * 15 and 13, X 2 

E ran the, Square, of the Bang Dis- 
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= 8 the Square of the Read 
| Diameter. | 


Ip 26.4 + 5,4 = 32,3, and 32, 3 x 7854 
2 25,3946, and a X 1 X ,7854 = 1, 3962, f 
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Of the HyPzRBOL As „ 


Tia way ren Hy 
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HencCs it will be "oy to conceive; this- 
no ſettled Rules can be g 7 6 finding the Area 


of an Hyperbola [like thoſe fo for the Ellipſis and Pa- 


rbola] without taking into Conſideration ſome. 
other Lines beſide the Axis and Ordinate, which I | 
ſhall omit, this Treatiſe not being intended to in⸗ 


ſtruct the Reader in the Pr 8 
dections. 

Bur bene note, 3 
hath aſſerted, that every fate: or 
Hyperbola is 1 and lei Im 
fourths: of it's circumſeribing Parallelogram : If fo, 


it will be accurate enough to take all Hyperbolæ s at | 


a mein ; thus, 
cumſcribing Pa 
Produ@of the Axis and Ordinate by 5, and this 
duct 8 * 8, will ge the Ares * 


— pon is 4 of it's eir⸗ 
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gli the ſame Vertex, and all pa 
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equilateral Triangles. 
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: ing an equilateral triangular Baſe, the Super- 
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II. AN OCTAEDRON 3 Which is a Solid, com- 
yoſed of 8 equal Pyramids, whoſe Vertices all meet 
ha Point, (which Point is the Center of the — 
he Baſe of each being an equilateral Triangle, at 

equal one to the other Therefore the Superficies 
equal to eight times the Area of one Triangle, 


compoſing Pyrami 


IV. A DopzgcAEDROFN; which is a Solid 
eompoſed of twelve equal Pyramids, whoſe Ver- 
Ftices all meet in a Point (which Point is the Center 


of the Solid) the Baſe being an equilateral Pentagon, 


and equal to one another. Therefore the Super - 


ficies is equal to twelve times the Area of one 


» 


the twelve compoſing Pyramid. 1 
V. An IcosAED RON; which is a Solid compo- 
ſed of 20 equal Pyramids, whoſe Vertices meet all in 
a Point, (which Point is the Center of the Solid) 
the Baſe of each Pyramid being an equilateral 
Triangle, and equal to one another. I herefore 
the Superficies is equal to twenty times the Area of 


Pentagon; and the Solidity equal to the Solidities of 


one Triangle; and the Solidity equal to the Solidi- _ 


© ties of the twenty compoſing Pyramids. | 

Bo r becauſe it is ſomewhat difficult to find the 
perpendicular Heights of the compoſing Triangles 
in each Solid, therefore the following Table is ſo 
framed that the Solidity and Superficies of any of 


che regular Solids may be eaſily attained, by having 


1 the Side given. 
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nner for the other Solids. - 
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within a Sphere; if your Curioſity ſhould. lead 


ou at any Time to know what would be the Sides, 
Colidities, and Superficies of any of the foremention'd 


Bodies inſcribed in any given Sphere, you may eaſily 
atisfy yourſelf e e 1417 and the pl 


foregoing one. 
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board, or any other ” able latter, al if the 

Lines be cut half — and e. Sides turned 
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| and the Icoſasdron. 
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each other at right Angles, ſuch Interſections 
make what are called Grein Arches. 5 
5 A v in the 
Park, -Cevent Garden, and in many other Places; 
and to ſind . d roy e d Ci any 


fach Arches, ſuppoſing thei the Arches of T Cine, 


obſerve. _ — 


R 5. K 


1. e the Area of the Baſe whereon: 
the Height, and-two thirds 


mach an Arch ſtands, 
- of this Product is the Solidity. 
- 0 Ax eye the Are of he N. of ſuck an 
Arch, is the Superſicies. 
Ae, Trad Rules ſappoſe the interſeQting Ar- 
equal, and it's Baſe to be a 
Bor if the Aches are not equal, orif "TU 
be Segments of Ellipſes, the Rules for 


— Solidity and Superficies of ſuch Groins, are — 


cult, and are not eaſil y communicated-to a Perſon 
not more than an Arithmetician, and therefore f 
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Wu ar is the Solidity and ad Soperſicie of «%m-- 
circular Groin Arch, whoſe Diameter i is 12 Feet? I 


12 
12 * 12 * = 864; en dare 2= nu, 
N 192 5 ba "I ” „ 
and en. — the Gren. 


5 1 12 X 2 = 288, the fici 
Bor if it were Brick or Stone Work, 5 
e wanted to find the Solidity thereof; then 
MurtrryLy the Area of the Baſe by the 
ht [taking in the Thickneſs of the Work at 
757 and from this Product ſubtract the Solidity 
of the Groin (found as before) and it leaves the So- 
e | 


"EXAMPLE. IL. 


rer the Roof of a Building was ſ "I 
+ by the Side · Walks and two Rows o r Iz. 
i cach Row, the two Extreams of each Row were 
fank in the End-Walls, and the middle Roof 
turned off the Colums in the Arch of a Circle, 
which Roof was interſected by 10 Arches of Circles 
" on each Side, comi from 2 as _ in 


3 


rr 


Groin Apchibe- ; the To 4 the Columns from 
whence the Arch turned o „each Side 


whereof was 2 Feet; the Chord o each Arch war a 
20 Feet, and the verſed Sine (or Height) 8 Feet: oo 
Now ſuppoſing the Top A the Roof made flat 
by filling up the Spandils, r Interſtices of the 
rches air on and the rork continued till it , 
was raiſed 2 Feet above the Top of the Groin, and * 


5 | : — 
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and 4000 X 10 == 40000, the Soliddity of all the 
Parallelopipedons including 53 the Groins. 
TREN, 40000 — 213333. 18666, , the So- 
lidity of all the Work above eGroins, _ - 
o each Column being 12 Feet Diſtance from 
the Wall, and the Side of the Square on the Top 
of each 1 55 2 Feet; therefore the Arch from 
the Windows to each Groin will be Segments of 
hollow Cylinders cut parallel to it's Axis, it's 
being 14 Feet; and adding the Lengtlis of 
two ſuch together (they being oppoſite) make 28 
Feet: Then ing Se rhe Area of the Segment of a 
Circle, whoſe Chord i is 20 Feet, and verſed Sine 8, 
viz. per PROPOS, XVII. Pax I. MB, 1 


| 10h and 10 & 10 ee ug — = = 12,5 


am APPENDIX. 
c Che wear, diftant, from the Sides 
of the Building 12 fert; 2 > Soli- 7 
dity and Superficies of this. Roof? + 
| ps Fox the Gelen 20 X 20 X.B= 3200, X 
| — 2 — 
1 "Av; ns * 1 10 =21 133 2 I the aeg of 4 
all the Grom. _ m—_— * 
A AIV, 20 & 40 FEE 2 = 4000, Hh Soli- 
I dity of one Parallelopipedon, including one Groin ; 


* — 
Wn -- HH AD oo! if A... < . 


ak 12,5 + 8= = 20,5, and 2 = 20425 S5 0 


the Radius. _ 

An p, 10,25 — 8 = 2,26, the Dilfeience. 
Tunx, 10,25 X.10,25 X 14 = 1470,875, and 
10,25 X 8X 2,25 = 184,5, and 1470073 184,5 
 =.1286,375, and 2,25 & 2,25 X 6:= 30,375, 
and. 1286,375 — 30,375 = 1256, and 10, 25 & 9 
| W, and 2525 * 6 2137,58 and 923 13,5 
= 105,73 
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urn 09... 18070 af 9 gh I 
oppality cyljtulrjenl Seoments, Elves 3345150  þ 
the e of one ſuch Segment.: And 3325,56 
X 10 = 33255,6, the Solidity of all the Segments. 
W 20 X TZ X 28 2 5600, the” Solidity , 
of one rectangular Prinz n one 8 


"An; $600 
25 * c 6000 = : Solidie of all 


"AND, $6000 = 2285,56 225400 es l. 
dity of all the — ores the Cylindrical 6,721" 28 
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inp ht CO BY 24 ATR: 10 80. 
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Segments, and the Wall, and Columns. 


_ AND, 2,6 X. x2 X29 I 40%, the Super- 
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Standard Gold 9962625 10,9042 
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+ Role Copper er OY 47 #2 1 55420 22838 
late Bram — 4, 0 %% = 1832116 
Oaſt Braſs eee 40g 
S tee!!! =. 14% 544505 
Common Iron - 4,0313601 = 4442297: 
N 3.862579 = 2 563 


Common | 

R — ; 084477: 
| Dry Iv 2944 "IG 0596 2083 == 1,0 i 
3 Dry Bor WrCod 75 0,0432292 — 0559 

Sea Wa 1 2 0,5427422 984957 
< EA. al Sep. 6627 458 = 0-57 8097 


7 25 7 
* ay. der x e947 


af Prof Sir of 
Sound d "5d Oy = = 0,5 36569 
Lint-See e OI 91591 = , 539345 
I $569 =..,0,528350 


4 A inlet {+ $96 * 4 a 23 4+ FROM 


5 * 


* ge , 115493037 
988456 


Y wy 


— OTST «Rb 
Fenn * . 


| APPENDIX 246 

From this Table it will be very eaſy to find the 
Weight of any Body whoſe Name is mention'd 
therein, by Ming thk Solldity/\in*cubic Inches 
given. For multiply the cubic Inches contain'd in 


any Br whoſe is in the Table) by the 
abu | e, and che e. Product will be the 
ald he rauh Op 2 Troy e as. * 
ta 
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Tn ia aViece off ak, n Form, 
the Length is 56 Inches, Breadth 18, and Depth 12 
Inches; WARE" is the le, thereof in e 5 

18%, 12 X-56 _y „cb Ed de 41) ay@'® 
1 Inch weighs 68883065 Ounces Averdupoiſe 24 
Therefore, 1 2006 * 886860 6490, 33 28 
which is 3 C. 2'grs. 13 b 10 oz Averdupoiſe. 

Hexcs it is very eaſy to find the EE 2 
having the Weight given; for divide SES 
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Weight in Ounces by it's reſpedtive tabular 
and it gives the Solidity in Inches. 
Ir you would know the Wegbe 0 4 ; 
when immerſed or put into Water, find Wei 
of a Quantity of Water equal to the antity 4 
olidity)-of the Body given, and the Weight of 


ater ſubtracted from the Weight of the given Body 
will bei it's . when immerſed in Water. 
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þ ing Weight wil in a ie, Fo of. of 


Iron when put into Water ? 


e X 1128 76d 907) ra, the We the 


of a cubic Foot of Iron. 


| 8 X 1728 = 8841 the Wei ht 
of 570007 be 1738 5a gangFBerG, the Weig 


Tux, 7642,907712 — 


1088416 = 


6642, 92 Ounces ; and ſuch 2 of any | 
og — Foo of Iron, when 4 


in in Water. 


may; bo obtained y putting the Body in ſome 
eds, and then juſt cover 


the Water with the Body . Boro 
Body out, letting the Water drain 
— exactly how much the Water 
3 then finding the Solidity of the Space 


has fell 
occupied by the Water alone; and the Difference be- 
tween this and the a | 
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in this is Treatiſe, and in many may, where 
any 


Trax Solidity of any Body . dad | 


it with Water, and find the Solidity of that Space | 
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Mathematical Buſineſs is concerned that regards 
Calculation, L thought it would not be amiſs. to. 


been able to meet with, 

Tux Conſtruction of theſe Tables i is performed 
in the ſame Manner, as is ſhewn in the 9 
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I. Tun Shillings of 2 Poa Sling, VIZ, a. 
18, 17, 16, Ec. are ſeparately divided b of 20, and 
e Quotients are the Decimals their re- 
ſpective Shillings. 

Il. Tus Decimal of 1 Shilling 3 is divided by 125 


reſpective Decimals. 


(the Farthings in a Penny) and the Quote is the De- 
eimal of a 5 
2 and 3 8 a e Decimal of F TEIN” 
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I. x — — is ia by 12, (the Number of | 


Ounces in 1 Pound Troy) and the Quotient is the 
Decimal of 1 Ounce, which multiply'd by the 
8 gives their Me Degimals. 
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inſert a more; compleat Set. than as ** * have. 


(the Pence in a Shilling) and the Quote is the De- 
cimal of a Penny ; which Decimalof a Penny mul- 
tiply d ſeparately by the ſeveral Pence, gives their 


III. Tz x Decimal of a Penny is divided 83 
rthing, which, with multiplying by 
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II. Tan Decimal of one Ounce is divided by 
20, (the Penny Weights in one 17 and the 
Quote is the Decimal of r Penny Weight, which 
multiply'd by the other Penny hts gives their 
mals of Decimals. And 5905 to. rl are the Deci- 
of 9 conſtruẽ̃ted i in the ſame Manner. 
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5 Bec AUSE 20 Hundred is one Ton ; there- 
- fore the Decimals of the Shillings will ſerve for 
the Hundred Weights, ſuppoſing r Ton the In- | 


+I; Tur Decimal of 1 Shilling 6. I Hundred 
Weight) is divided by 4 (the Quarters in 1 Hundred 
Weight) and the Quote is the imal of 1 Quarter, 
from whence the Decimals of the other Quarters 
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| "Tax Decimals of the 8 are 25 35 and 
„75, and dividing the Decimal of 1 Quarter by 
28, (the Pounds in a Quarter) r the Decimal * 
6: 1 Pound from whence the Decimals of the other 
Pounds are obtained, as are "fo the Decimals of 
; Hanes; and . them the — e 


Ons. Pounded the In TEOER,. 


1 Ovnce is divided is 16, 8 „ 


Pound) and it gives the Decimal of 1 Ounce, from. 
whence the Decimals of the other Ounces are ob- 
tained, as are alſo the Decimals of Drams. * 

Ar r zx the fame Manner are the other Tables 
of Meaſures and Time conſtructed, having always 
a due Regard bow many of a leſſer en e 
are contained in a ſuperiour one. 

I the Conſtructon of theſe Tables there are 


2050 — Liberties taken, which is, As the Tables 


are only carry'd to 6 Places, (excepting in ſome 
ls ory: whenever the ſeventh Figure 

have been more than a 5, the ſixth Place has been 
Increaſed with Unity, otherwiſe, the ſixth Place is 
given as it turns out in the Operation. And uni- 
verſally, the laſt Place is always increaſed with Unity, 
if the next ſucceeding Place er be more than a 5 


Tu Uſe of theſe Tables are obvious, but to 
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